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Abstract. The objective of this study was to determine the biochemical and morphological
changes in the liver and kidney as a result of the acute administration of tramadol and
diazepam with classic soft drink Coca-Cola (Coke ).

Method: Thirty-six (36) adult male Wistar rats were divided into six groups: Group
A-control (distilled water), Group B (Coke ), Group C (tramadol, 50 mg/kg), Group D
(tramadol dissolved in Coke, 50 mg/kg), Group F (diazepam, 10 mg/kg) and Group F
(diazepam dissolved in Coke 10 mg/kg). All administrations were done intraperitoneal.
Twenty-four hours after administration, blood samples were collected via cardiac
puncture for evaluation of the liver (Aspartate aminotransferase [AST] and Alanine
aminotransferase [ALT]), kidney (urea and creatinine [ CREA]) function and the organs
were excised and processed for histopathological examination.

Result: Asignificantly increased in AST, creatinine and urea concentrations was observed
in Tramadol and Coke Groups compared to control (P<0.05), while diazepam had no
significant effect on AST, ALT (P>0.05), though it caused a significant increase in urea
and CREA (P<0.05). Dissolving the tramadol in Coke aggravated its hepatotoxicity
and nephrotoxicity, while Coke had no significant effect on diazepam. Histological
examination also corroborated the biochemical result.

Conclusion: The results showed that mixing drugs with Coke does not improve the toxicity
of tramadol and has no significant effect on diazepam.
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BB Ki1acuuHoro 0e3ajkoroibHoro Hanow Koka-KoJ gk po3unHHHUKA
NpU BBeJIeHHI TPaMaI0.Iy Ta AiazenaMy Ha OioxiMiuni
T TiCTOJIOTIYHI 3MIHM MTEYiHKU TA HUPOK

'®enepanbpHUii yHiBepcuTeT OTYoKe, HAyKOBUI (paKyiabTeT, Kadenpa 6ioximii, baennca, Hirepis.
YYuiBepcuret beHiny, kKadenpa 6ioximii, benin, Hirepis

Pestome. Memoio uyboeo docaioxncenns 6yno eusHauumu Oioximiuni ma Moppoaoeiumi 3MIiHU 8 NeYiHYI Ma HUPKAX
BHACAIOOK 86e0eHHs mpamadoay ma diazenamy pazom 3 KaacuvHum bezankoeonvuum Hanoem Coca-Cola.

Memoou. Tpudusme wicme (36) dopocaux camuyie wiypie Bicmap Oyau posnodineni ma wicmv epyn: epyna
A-xonmpoas (ducmunvosana 6oda), epyna B (Coca-Cola), epyna C (mpamadon, 50 me/xe), epyna D (mpamadon, po3-
yunenuii y Coca-Cola, 50 me/xe), epyna E (diazenam, 10 me/xe) ma epyna F (diazenam, pozuunenuit y Coca-Cola 10
me/xe). Pozuunu esodunu enympiunsouepesro. Yepes 06adusmo yomupu 200UHU NICAs 88e0eHH s, 3a 0ONOMO20I0 NYHKUYIT
cepuysi, 3a6upanru 3pasKu Kposi ons oyinku @yHkyii newinku (acnapmamaminompancgepasu [AST] ma araninamino-
mpancepepasu [ALT]), nupok (cewosunu ma kpeamuniny [Cr]). a opeanu 6yau euciueni ma obpobdaeni 0as eicmonamono-
2iuH020 00CAi0MHCeHH .

Pesyaomamu. Beedenns posuuny mpamadony 3 Coca-Cola 3uauno 36invuysano axkmusnicme AST, konyenmpauyii
Cr ma ceuo8uHu nopigHaHo 3 KOHmMpoavbroto epynoro (P <0,05), modi sk diazenam He mag 3naurnoeo enaugy na AST, ALT
(P > 0,05), ane npuzeodus do 3uaunoeo 36invuents cevosunu ma Cr (P < 0,05). Pozuunenns mpamadony e Coca-Cola
nocuneano ioeo eenamo- ma Heghppomoxcuunicmo, modi six Coca-Cola ne mana 3naunoeo énaugy Ha diasenam. licmo-

A02iuHe 00CAI0CeHHE MAKoXC nIOMeEepouno pe3yabmamu ananizy 6ioxXiMiyHux OaHuXx.
Bucnoexu. 3miutysannsa napkomuxie 3 Coca-Cola He 3meHuye mokcuuHicme mpamaoony ma He Mae icmomuozo

enaugy Ha diazenam.

KiouoBi ciioBa: eenamomorcuunicms, Heghpomokcuunicms, eicmonozis, mpamaoosn, diazenam, Coca-Cola.

Introduction. Any chemical or substance that af-
fects biological functions positively or negatively can be
referred to as a drug [1, 2]. Some of these functions can
be physiological (behavioral, mood swing, cognitive,
etc.). This is as a result of the ability of drugs to alter
various metabolic processes in living organisms, lead-
ing to the observed physical changes [2-4]. The ability
of any drug to alter macromolecules to an extent is of-
ten dependent on the chemical nature, concentration,
specific target, solubility and presence of other drugs
[5]. The drug alters the body functions either positively
or otherwise depending on the body composition of
the user, the type of drug used, the amount used and
whether used singly or with other drugs at the same time
[2]. One of the major global challenges of drug produc-
tion and circulation is the abuse. Drug abuse can be de-
fined as non-prescript/ nonmedical usage of drugs [6].
In order words, any substance or chemical that is used
excessively, without a health practitioners’ diagnosis
and prescription, which often leads to addiction and
dependence on the drug, can be classified as abuse [7].
The idea that the individual is in control of drug usage

Omotayo Babatunde:
ilesanmiob@fuotuoke.edu.ng

is a major challenge in combatting drug abuse, further
aggravating the toxicological and physiological impli-
cations of abusive drugs [8].

Tramadol is a synthetic opioid used medically
to treat pains and its associated pathologies, initially
classified as safe with minimal side effects. However,
a recent report shows that tramadol can be addictive,
with the respiratory problem and other challenges [9,
10]. Tramadol is metabolized to its active component,
O-desmethyl tramadol [11]. It acts as a weak p-opioid
receptors agonist as well as prevent the reuptake of
neurotransmitters such as serotonin and norepineph-
rine, which are linked to drug addiction [12]. The
concentration of tramadol after oral administration
peaked 2-3 h later. It is evenly distributed in the tis-
sue, with half its concentration excreted within 6 h,
the rest are demethylated, conjugated and sulfated in
the liver [13]. Diazepam is an example of benzodiaz-
epines (BZDs). It is one of the commonest psycho-
tropic drugs that are often prescribed for their seda-
tive and anxiolytic activities. They act on the central
nervous system viz the gamma-aminobutyric acid re-
ceptors [14-16]. In addition to the central receptors
described for BZD, peripheral-type binding sites had
been identified in liver cells, endocrine steroidogenic
tissues, and immune cells [17]. Tramadol and diaz-
epam are one of common over the counter drugs and
due to its abuse and addiction, they are categorized as
class IV by the food drug administration (FDA) [18,
19]. Class IV drugs are medicinal drugs that have a
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low potential for addiction, which their abuse can re-
sult in drug dependence.

A soft drink is a drink that typically contains carbon-
ated water, a sweetener, and a natural or artificial fla-
voring. The sweetener may be sugar, high-fructose corn
syrup, fruit juice, sugar substitutes, or in the combination
of these. Soft drinks may also contain caffeine, color-
ings, preservatives and other ingredients [20]. Coca-Cola
(Coke) is a widely known soft drink that is consumed in
arguably every part of the world. Its content includes car-
bonated water, sugar, carbon-dioxide, caffeine, phosphor-
ic acid, caramel color and flavoring [21]. The sweetness of
Coke has made it a suitable solvent for dissolving drugs, for
ingestion for purposes such as rape and, in addition, it is
generally believed that Coke improves the euphoric effect
when taken with some additive drugs [22-24].

The important role of the liver and kidney in drug
metabolism makes them prone to the toxic effect of
drugs. Depending on drug dosage and route of admin-
istration, the most drug can be toxic [25]. Hepatic me-
tabolism is a mechanism that converts drugs and other
compounds into products that are more easily excreted
[26]. In some cases, a metabolite may have higher ac-
tivity and/or greater toxicity than the original drug [27].
Liver and kidney are the two major organs involved in
drug metabolism, detoxification and excretion of drugs
from the body [9]. Thus, their health status is important
in the efficient metabolism of drugs.

This study aimed to determine the effect of Coke as
a solvent on high dose administration of tramadol and
diazepam on the integrity of the liver and kidney.

Materials and methods. Chemicals and Re-
agents. Sodium dihydrogen phosphate, Disodium hy-
drogen phosphate, Ethanol, Potassium chloride solu-
tion (KCl), Formalin, Tris KCI, Sodium Hydroxide
(NaOH), Tramadol hydrochloride, Diazepam.

Animals. The study was conducted on thirty-six
male Wistar rats weighing between 170-220g. These
rats were obtained from a breeding animal house from
the Department of Biochemistry, University of Benin.

100

Aspartate aminotransferase (IU)

Fig. 1. Effect of tramadol or diazepam dissolved in Coke
on Aspartate aminotransferase activity. Results are expressed
as M = SD (n =6). *P<0.05 (control vs treatment group),
# P<0.05 (TRAM vs TRAM+COKE )

They were housed at room temperature in plastic cages
and were kept under constant healthy environmental and
nutritional conditions. They were fed on rat pellets and
water ad libitum. The maintenance of the animals and
the experimental procedures were following the guiding
principles of animal handling. They were left to acclima-
tize for 2 weeks before the start of administration.

Experimental Design. Thirty-six (36) rats were divided
into six groups of six rats per group as follows: Group I
(negative control) administered 1 ml/kg distilled water;
Group II (Coke) administered 1 ml/kg of Coca-Cola;
Group III (tramadol) administered 50 mg/kg tramadol
dissolved in distilled water; Group IV (tramadol+Coke)
administered 50 mg/kg tramadol dissolved in Coke;
Group V (diazepam) administered 10 mg/kg diazepam
dissolved in distilled water; Group VI (diazepam+Coke )
administered 10mg/kg diazepam dissolved in Coke.

Serum Biochemistry. Serum Alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), urea
and creatinine kit were assayed spectrophotometrically
using commercial kits purchased from Bio Diagnostic
Co., according to the manufacturer’s protocol.

Histopathological evaluation. Kidney and liver tis-
sues were taken from the eviscerated rats and fixed in
10% formalin for 24 h, and then processed to obtain
paraffin blocks. Sections of 4—6 um thickness were cut
using a microtome and stained with hematoxylin and
eosin (H and E) stain by using the method of Stevens
and Wilson (Stevens and Wilson [28].

Statistical Analysis. Data were organized, tabulated,
and statistically analyzed using the SPSS software for
Windows, Version 16.0. (SPSS Inc., Chicago, USA).
For quantitative data, the mean and SD were calcu-
lated and were expressed as mean * standard deviation,
percentage change and were analyzed using Analysis of
Variance (ANOVA). For comparison of means of more
than two groups, the F-test was used. Statistical signifi-
cance was taken at a P value of less than 0.05.

Results. The results of blood biochemical measur-
ing are presented in Figures 1-4.

Alanine aminotransferase activity (IU)

Fig. 2. Effect of tramadol or diazepam dissolved in Coke
on Alanine aminotransferase activity. Results are expressed as
M £ SD (n = 6). *P<0.05 (control vs treatment group),

# P<0.05 (TRAM vs TRAM+COKE )
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Creatinine concentration (mg/dI)

Group

Fig. 3. Serum creatinine level of Wistar rat in control
and treatment groups (Coke, D5 (diazepam) and D5 and
Coke respectively). Results are expressed as M £ SD (n = 6).
* Significantly different at P<0.05 (control vs treatment group)

150+

100

UREA concentration
(mg/dl)

Fig. 4. Blood urea level of Wistar rat in control and treatment
groups (coca-cola, diazepam and diazepam and coca-cola
respectively). Results are expressed as M = SD (n = 6).

* Significantly different at P<0.05 (control vs treatment group)

As presented in Figure 5, the Control Group (I)
showed normal central venules without congestion
(white arrow), the morphology of the hepatocytes
appears normal (blue arrow), the sinusoids appear
normal without infiltration of the inflammatory cell
(slender arrow). No pathological lesion was seen. The
Coke Group (II) demonstrated portal tract with mild
congestion of portal vein (white arrow) and periportal
infiltration of inflammatory cells (black arrow), the
morphology of some of the hepatocytes showed mild to
moderate infiltration of fat; moderate microvesicular
steatosis (blue arrow), the sinusoids appeared normal
without infiltration of inflammatory. The Tramadol
Group (III) showed central venules with congestion
(white arrow), liver parenchyma showed a focal area
of mild hepatic necrosis, the morphology of other he-
patocytes appeared normal (blue arrow), the sinusoids
appeared normal without infiltration of the inflamma-
tory cell (slender arrow). The Tramadol+Coke Group
(IV) indicated poor architecture, there was severe con-
gestion of the central venules and portal veins (white
arrow), the liver parenchyma showed a focal area of
an abscess (black arrow), mild portal triad noted (red
arrow), some of the liver plates were destroyed and
some necrotized hepatocytes were seen (blue arrow),
the moderate showed an attendance of red cells (slen-
der arrow). The Diazepam Group (V) showed normal
central venules without congestion (white arrow), the
morphology of the hepatocytes were with severe mi-
crovesicular steatosis, fat degeneration and necrosis
(blue arrow), and the sinusoids showed no infiltration
of the inflammatory cell (slender arrow). Lastly, the
Diazepam+Coke Group (VI) demonstrated normal
central venules without congestion (white arrow), the
morphology of the hepatocytes and the sinusoids ap-
peared normal (blue arrow).

Fig. 5. Photomicrograph of rat liver sections stained with hematoxylin and eosin (X100).
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Figure 6 demonstrated of rat kidney sections
stained with hematoxylin and eosin. The Control and
Coke Groups showed poor architecture, the renal
cortex showed some glomeruli with atrophic mesan-
gial cells and wide capsular spaces (white arrow), the
renal tubules including Distal convoluted tubules and
Proximal convoluted tubules appeared normal (blue ar-
row), the interstitial spaces showed interstitial dilated
vessel with mild congestion (slender arrow). The Tra-
madol Group (III) indicated poor architecture as seen
in lower magnification x100, the renal cortex showed
some normal glomeruli (white arrow) and glomeruli
with sclerosis (black arrow), the renal tubules appeared
normal (blue arrow) but few tubules showed eosino-
philic materials within their lumen (red arrow). The in-
terstitial spaces appeared normal (slender arrow). The
Tramadol+Coke Group (IV) showed poor architecture
as seen in lower magnification x100, the renal cortex
showed normal glomeruli with normal mesangial cells
and capsular spaces (white arrow), however, the renal

tubules demonstrated tubular epithelial degeneration
(blue arrow) as well as the presence of eosinophilic casts
within their lumen (red arrow); the interstitial spaces
showed the focal area of inflammatory cells aggregate
(slender arrow). The Diazepam Group (V) showed nor-
mal architecture as seen in lower magnification x100,
the renal cortex indicated normal glomeruli with nor-
mal mesangial cells and capsular spaces (white arrow),
the renal tubules including Distal convoluted tubules
appeared normal (blue arrow) while few Proximal con-
voluted tubules showed attenuation with lack of luminal
spaces (red arrow), the interstitial spaces appear normal
(slender arrow). The last, Diazepam+Coke Group (VI)
showed poor architecture as seen in lower magnifica-
tion x100, there were some atrophic glomeruli (black
arrow) and normal glomeruli with normal mesangial
cells in the renal cortex, the renal tubules appeared nor-
mal (blue arrow), the interstitial spaces showed moder-
ate vascular congestion (slender arrow).

Fig. 6. Photomicrograph of rat kidney sections stained with hematoxylin and eosin. (X100)

Discussion. One of the major challenges among
young adults is increasing usage of over the coun-
ter drugs for non-medicinal purposes, such as staying
awake for a longer time to prepare for the exam, sport
or sexual prowess [6]. These drugs are often taken with a
soft drink to cover the unfriendly taste, especially when
given to an unwilling victim [24, 28]. In recent times,
tramadol and diazepam have been among the most
commonly abused drugs, especially for non-medicinal
purposes [18, 29]. Tramadol is used as an alternative to
narcotics due to the difficulty of getting the latter [30],
while, diazepam is commonly used by opioid abusers to
reduce anxiety, reinforce opioid effects and treat craving
and withdrawal symptoms. In addition, to the reported
toxicity of the drugs, previous studies have also shown

that high consumption of some of these soft drinks can
be unhealthy for consumers [31-34]. The present study
was conducted to evaluate the effects of Coke on acute
administration of tramadol and diazepam on the integ-
rity of liver and kidneys.

The administration of tramadol and tramadol dis-
solved in Coke increased AST and ALT activity as com-
pared to control. ALT and AST are compartmentalized
enzymes, thus, their increase in the serum as a result of
leakage from liver is a strong marker of hepatotoxicity.
An increase in AST level can occur in connection with
damages of the heart or skeletal muscles as well as of the
liver parenchyma. However, liver-specific enzyme ALT
is only significantly elevated in hepatobiliary disease [12,
34]. Hepatic metabolism is a mechanism that converts
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drugs and other compounds into products that are more
easily excreted and that usually have a lower pharmaco-
logic activity than the parent compound. Thus, the tox-
icity observed might be as a result of tramadol (parent
drug) or its metabolite [12, 35]. Coke has been report-
ed to increase serum level of markers of hepatic injury
when taken with ibuprofen [36]. However, in the re-
sults, Coke decreases the induction of ALT by tramadol.
This can be linked to some of the constituents present in
Coke. Treatment with diazepam and diazepam dissolved
in Coke decrease the activity ALT while it did not af-
fect AST, indicating that Coke did not affect diazepam
concerning hepatic function. Benzodiazepines, such as
diazepam is rarely associated with serum ALT elevation
during therapy, AST might be increased due to high met-
abolic activities in the body [37-39]. This results further
substantiate the hepato-safety of diazepam.

Besides, the levels of AST and ALT activity in di-
azepam only was seen to be decreased in comparison
to the group of diazepam dissolved in Coke. This is in
agreement with the study of Mudd, who has stated that
co-administration of classes of benzodiazepines and
Coke gave antagonistic reactions.

The kidney is responsible for the elimination of a
myriad of drugs, non-drug xenobiotics, and endogenous
compounds. Renal clearance is normally considered
the net result of glomerular filtration, tubular secretion,
and reabsorption, and characterization of the contribu-
tion of individual transporters expressed on basolateral
and apical membranes of the tubule epithelium to drug
and chemical excretion has advanced significantly over
the last two decades [40].

There has been the contrary result on the safety
of Coke consumption on kidney integrity, while some
researchers linked chronic consumption of Coke to
nephrotoxicity [41], others reported no effect on kid-
ney integrity [42]. Thus, there is no agreed report on the
nephrotoxicity of Coke. However, various studies have
shown that the nephrotoxicity of Coke is at a chronic
and not acute level. The contradictory effect of Coke
on the concentration of urea and creatinine showed that
Coke might not cause direct damage to kidney but other
organs such as the muscle and the likes. Our experiment
showed that, while Coke caused an increase in creati-
nine levels, which might be from various metabolic pro-
cesses occurring in various organs apart from Kidney,
the non-effect on the urea concentration showed it does
not directly damage the kidney. However, the adminis-
tration of diazepam with Coke did not cause any signifi-
cant increase in urea concentration. This indicates that
dissolving diazepam with Coke, such as Coke might not
have any significant effect on the single administration
of diazepam.

However, reduced serum total protein concentra-
tion may be a result of the major effect of drug abuse in
reducing the defense system of the body (deposition of
immune nephrotic syndrome) thus increasing the risk
of infection [43-45]. Diazepam metabolites such as
oxazepam, desmethyldiazepam, and temazepam have

been shown to exert oxidative stress on the kidney lead-
ing to total failure [46].

The histopathological examination of the liver tis-
sue corroborates the findings of the biochemical assays,
congestion of the central venules, the hepatic necrosis
and abscess in the liver parenchyma, decreased portal
triads and necrotized hepatocytes noticed upon acute
administration of tramadol and tramadol dissolved in
Coke might be explained by direct hepatocellular in-
jury during the metabolism of tramadol or by the effect
of its metabolites [47]. The histopathological results
were also in agreement with the biochemical findings
of AST and ALT enzyme activities on the effect of di-
azepam and diazepam dissolved in Coke. The observed
normal central venules without congestion confirmed
that there was no adverse effect of diazepam on the liver
tissues [48]. Fat degeneration, necrosis, and the severe
microvesicular steatosis observed in the group adminis-
tered with diazepam alone could be a result of the effect
of its metabolites which are known to be more active
than the parent drug. This is not found when diazepam
is dissolved in Coke. Histology report of this research
also follows a similar pattern of nephrotoxicity; these
include loss of an architectural unit of the nephron,
atrophic mesangial cells, wide capsular spaces, dilated
interstitial vessels and mild congestion. All these might
be responsible for the leakage of urea and creatinine
into the serum [49-52].

Conclusion. The results of the present experiment
showed that the toxicity of Coke under acute consump-
tion might be from muscular activities and not neces-
sarily through liver metabolism. Mixing tramadol with
Coke further increase the mild hepatotoxic effect of tra-
madol, while there was no significant effect of mixing
diazepam with Coke on kidney metabolism and texture.
In conclusion, mixing drugs with Coke did not improve
the efficacy of the drug, instead it aggravated the poten-
tial toxicity of the drugs.

Acknowledgments. This research did not receive
any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest Statement. The authors have
declared that no competing interests exist. The prod-
ucts used for this research are commonly and predomi-
nantly use products in our area of research and country.
There is no conflict of interest between the authors and
producers of the products because we do not intend to
use these products as an avenue for any litigation but the
advancement of knowledge.

Funding sours. The research was not funded by the
producing company rather it was funded by the person-
al efforts of the authors.

Authors Contribution. Both OI and TO contrib-
uted to the design and implementation of the research,
to the analysis of the results and the writing of the man-
uscript.

38 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKMIN XYPHOA HEPROAOTTT Ta Aiaaizy N23 (67) 2020



Ukrainian Journal of Nephrology and Dialysis, 3 (67)’2020

Original Papers

10.

References:

Akanbi MI, Augustina G, Theophilus AB, Muritala
M, Ajiboye AS. Impact of Substance Abuse
on Academic Performance among Adolescent
Students of Colleges of Education in Kwara State.
Nigeria. Journal of Education and Practice 2015;
6 (28): 108-112. Available from: https://eric.
ed.gov/?id=EJ1081233.

Oluremi D. Drug abuse among Nigerian adolescents:
strategies for counseling. Journal of International
Social Research. 2012; 5(20): 341-346. Available
from:  http://www.sosyalarastirmalar.com/cilt5/
cilt5sayi20 pdf/6_egitim/faroe oluremi.pdf

Balogun SK. Chronic intake of separate and com-
bined alcohol and nicotine on body maintenance
among albino rats. Journal of Human Ecology
2006; 19(1): 21-24. doi: https://doi.org/10.1080/0
9709274.2006.11905852.

Nnachi, RO. Physiological and behavioral changes
in living tissues. Advanced Psychology of Learning
and Scientific Enquiries; 2007.

Bethesda MD (2012) LiverTox: Clinical and
Research Information on Drug-Induced Liver
Injury [Internet].): National Institute of Diabetes
and Digestive and Kidney Diseases. U.S. National
Library of Medicine, National Center for
Biotechnology Information. https://pubmed.ncbi.
nlm.nih.gov/31643176/

Degenhardt L, Grebely J, Stone J, Hickman M,
Vickerman P, Marshall BDL, Bruneau J, Altice FL,
Henderson G, Rahimi-Movaghar A, Larney S. Global
patterns of opioid use and dependence: harms to
populations, interventions, and future action. The
Lancet 2019; V. 394 (10208): 1560-1579. doi:
10.1016/S0140-6736(19)32229-9.

Abdulahi Z. Drug abuse among youths: Strategies
for school counseling. The Nigerian Society of
Educational Psychologists 2009; 1: 131-136.

Mattoo SK, Nebhinan N, Kumar BN, Basu D,
Kulhara P. Family burden with substance depen-
dence: astudy from India. Indian Journal of Medical
Resources 2013; 137: 704-711. Availiable from:
https://pubmed.ncbi.nlm.nih.gov/23703337/

Faria J, Barbosa J, Leal S, Afonso LP, Lobo J,
Moreira R, Queiros O, Carvalho F, Dinis Oliveira
RJ. Effective analgesic doses of tramadol or tapen-
tadol induce brain, lung and heart toxicity in wistar
rats. Toxicology 2017; 385: 38—47. doi: 10.1016/.
tox.2017.05.003.

Ryan NM, Isbister GK. Tramadol overdose causes
seizures and respiratory depression but serotonin
toxicity appears unlikely. Clin. Toxicol 2015; 53 (6)
1 545—-550. doi: 10.3109/15563650.2015.1036279.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Souza MJ, Martin-Jimenez T, Jones MP, Cox
SK. Pharmacokinetics of oral tramadol in red-
tailed hawks (Buteo jamaicensis). Veterinary
Pharmacology Therapy 2011; 34: 86-88.
doi: 10.1111/j.1365-2885.2010.01211.x.

Badawi SM, Hammad SA, Amin SA, Zanatya AAW,
Aiad HA, Mohamed RH. Biochemical, histopatho-
logical, and immune-histochemical changes on
the liver of adult albino rats due to dependence
on tramadol, diazepam, and their combination.
Menoufia Medical Journal 2016; 29:1122—1129.
doi: 10.4103/1110-2098.202526.

Leppert W. CYP2D6 in the metabolism of opi-
oids for mild to moderate pain. Pharmacology 87,
274—285. doi: 10.1159/000326085.

Abdelmajeed N. Diazepam-induced oxidative
stress in rat different organs. Research Journal
of Medical Science 2009; 4: 295-302. Availiable
from: http://arnmsmb.com/old/rjmms/
rjmms/2009/295-302.pdf

El-Sokkary GH. Melatonin and vitamin C ad-
ministration ameliorate diazepam-induced oxi-
dative stress and cell proliferation in the liver
of rats: Melatonin, vitamin C and diazepam.
Cell Proliferation 2008; 41(1): 168—176. doi:
10.1111/j.1365-2184.2007.00503.x

Sakai M, Fonseca ESM, Dagli MLZ, Palermo-
Neto J. Diazepam effects on Ehrlich tumor growth
and macrophage activity in mice. Life Sciences
2006; 78 (16):1777-1783 doi: https://doi.
org/10.1016/j.1fs.2005.08.015.

Bronstein AC, Spyker DA, Cantilena LR, Green
JL, Rumack BH, Giffin SL. 2008 Annual report
of the American Association of Poison Control
Centers’ National Poison Data System (NPDS).
26th Annual Report on Clinical Toxicology
(Philadelphia) 2009; 47: 911-1084. doi: https://
doi.org/10.3109/15563650903438566.

Lagard C, Chevillard L, Malissin I, Risde P,
Callebert, Labat L, Launay J, Laplanche J,
M garbane B. Mechanisms of tramadol-related
neurotoxicity in the rat: Does diazepam/tramadol
combination play a worsening role in overdose?
Toxicology and Applied Pharmacology 2016; 310:
108—119. doi: 10.1016/j.taap.2016.09.013.

Tarek MM, Hamdy MAG, Rabee MRE. Effects
of tramadol, clonazepam, and their combi-
nation on brain mitochondrial complexes.
Toxicology and Industrial Health 2013; 1-9. doi:
10.1177/0748233713491814.

Jyothi TM. Health risks of soft drinks-a review.
Asian Journal of Science and Technology 2016; 7
(6) : 3059-3064. Available from: https://www.jour-
nalajst.com/sites/default/files/issues-pdf/3098.pdf

YKPATHCBKUIN XXYPHOA HEPPOAOTIT TO Alaaidy N23 (67) 2020

OpWUriHOAbHI HOYKOBI POBOTH 39


file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Akanbi%20MI,%20Augustina%20G,%20Theophilus%20AB,%20Muritala%20M,%20Ajiboye%20AS.%20%20Impact%20of%20Substance%20Abuse%20on%20Academic%20Performance%20among%20Adolescent%20Students%20of%20Colleges%20of%20Education%20in%20Kwara%20State.%20Nigeria.%20Journal%20of%20Education%20and%20Practice%202015;%206%20(28):%20108-112.%20Available%20from:%20https://eric.ed.gov/?id=EJ1081233.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Oluremi%20D.%20%20Drug%20abuse%20among%20Nigerian%20adolescents:%20strategies%20for%20counseling.%20Journal%20of%20International%20Social%20Research.%20%202012;%205(20):%20341-346.%20Available%20from:%20http://www.sosyalarastirmalar.com/cilt5/cilt5sayi20_pdf/6_egitim/faroe_oluremi.pdf
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Oluremi%20D.%20%20Drug%20abuse%20among%20Nigerian%20adolescents:%20strategies%20for%20counseling.%20Journal%20of%20International%20Social%20Research.%20%202012;%205(20):%20341-346.%20Available%20from:%20http://www.sosyalarastirmalar.com/cilt5/cilt5sayi20_pdf/6_egitim/faroe_oluremi.pdf
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Oluremi%20D.%20%20Drug%20abuse%20among%20Nigerian%20adolescents:%20strategies%20for%20counseling.%20Journal%20of%20International%20Social%20Research.%20%202012;%205(20):%20341-346.%20Available%20from:%20http://www.sosyalarastirmalar.com/cilt5/cilt5sayi20_pdf/6_egitim/faroe_oluremi.pdf
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Oluremi%20D.%20%20Drug%20abuse%20among%20Nigerian%20adolescents:%20strategies%20for%20counseling.%20Journal%20of%20International%20Social%20Research.%20%202012;%205(20):%20341-346.%20Available%20from:%20http://www.sosyalarastirmalar.com/cilt5/cilt5sayi20_pdf/6_egitim/faroe_oluremi.pdf
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Oluremi%20D.%20%20Drug%20abuse%20among%20Nigerian%20adolescents:%20strategies%20for%20counseling.%20Journal%20of%20International%20Social%20Research.%20%202012;%205(20):%20341-346.%20Available%20from:%20http://www.sosyalarastirmalar.com/cilt5/cilt5sayi20_pdf/6_egitim/faroe_oluremi.pdf
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Balogun SK. Chronic intake of separate and combined alcohol and nicotine on body maintenance among albino rats. Journal of Human Ecology 2006; 19(1): 21-24. doi: https://doi.org/10.1080/09709274.2006.11905852.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Balogun SK. Chronic intake of separate and combined alcohol and nicotine on body maintenance among albino rats. Journal of Human Ecology 2006; 19(1): 21-24. doi: https://doi.org/10.1080/09709274.2006.11905852.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Balogun SK. Chronic intake of separate and combined alcohol and nicotine on body maintenance among albino rats. Journal of Human Ecology 2006; 19(1): 21-24. doi: https://doi.org/10.1080/09709274.2006.11905852.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Balogun SK. Chronic intake of separate and combined alcohol and nicotine on body maintenance among albino rats. Journal of Human Ecology 2006; 19(1): 21-24. doi: https://doi.org/10.1080/09709274.2006.11905852.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Balogun SK. Chronic intake of separate and combined alcohol and nicotine on body maintenance among albino rats. Journal of Human Ecology 2006; 19(1): 21-24. doi: https://doi.org/10.1080/09709274.2006.11905852.
https://pubmed.ncbi.nlm.nih.gov/31643176/
https://pubmed.ncbi.nlm.nih.gov/31643176/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32229-9/fulltext
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Mattoo%20SK,%20Nebhinan%20N,%20Kumar%20BN,%20Basu%20D,%20Kulhara%20P.%20Family%20burden%20with%20substance%20dependence:%20a%20study%20from%20India.%20Indian%20Journal%20of%20Medical%20Resources%202013;%20137:%20704-711.%20Availiable%20from:%20https://pubmed.ncbi.nlm.nih.gov/23703337/
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Mattoo%20SK,%20Nebhinan%20N,%20Kumar%20BN,%20Basu%20D,%20Kulhara%20P.%20Family%20burden%20with%20substance%20dependence:%20a%20study%20from%20India.%20Indian%20Journal%20of%20Medical%20Resources%202013;%20137:%20704-711.%20Availiable%20from:%20https://pubmed.ncbi.nlm.nih.gov/23703337/
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Mattoo%20SK,%20Nebhinan%20N,%20Kumar%20BN,%20Basu%20D,%20Kulhara%20P.%20Family%20burden%20with%20substance%20dependence:%20a%20study%20from%20India.%20Indian%20Journal%20of%20Medical%20Resources%202013;%20137:%20704-711.%20Availiable%20from:%20https://pubmed.ncbi.nlm.nih.gov/23703337/
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Mattoo%20SK,%20Nebhinan%20N,%20Kumar%20BN,%20Basu%20D,%20Kulhara%20P.%20Family%20burden%20with%20substance%20dependence:%20a%20study%20from%20India.%20Indian%20Journal%20of%20Medical%20Resources%202013;%20137:%20704-711.%20Availiable%20from:%20https://pubmed.ncbi.nlm.nih.gov/23703337/
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Mattoo%20SK,%20Nebhinan%20N,%20Kumar%20BN,%20Basu%20D,%20Kulhara%20P.%20Family%20burden%20with%20substance%20dependence:%20a%20study%20from%20India.%20Indian%20Journal%20of%20Medical%20Resources%202013;%20137:%20704-711.%20Availiable%20from:%20https://pubmed.ncbi.nlm.nih.gov/23703337/
https://europepmc.org/article/med/28499616
https://europepmc.org/article/med/28499616
https://europepmc.org/article/med/28499616
https://europepmc.org/article/med/28499616
https://europepmc.org/article/med/28499616
https://europepmc.org/article/med/28499616
https://pubmed.ncbi.nlm.nih.gov/25901965/
https://pubmed.ncbi.nlm.nih.gov/25901965/
https://pubmed.ncbi.nlm.nih.gov/25901965/
https://pubmed.ncbi.nlm.nih.gov/25901965/
https://europepmc.org/article/med/21219350
https://europepmc.org/article/med/21219350
https://europepmc.org/article/med/21219350
https://europepmc.org/article/med/21219350
https://europepmc.org/article/med/21219350
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
http://www.mmj.eg.net/article.asp?issn=1110-2098;year=2016;volume=29;issue=4;spage=1122;epage=1129;aulast=Badawi;type=3
https://www.karger.com/Article/PDF/326085
https://www.karger.com/Article/PDF/326085
https://www.karger.com/Article/PDF/326085
http://arnmsmb.com/old/rjmms/rjmms/2009/295-302.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/295-302.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/295-302.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/295-302.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/295-302.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6495560/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6495560/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6495560/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6495560/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6495560/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6495560/
https://www.sciencedirect.com/science/article/abs/pii/S0024320505010015
https://www.sciencedirect.com/science/article/abs/pii/S0024320505010015
https://www.sciencedirect.com/science/article/abs/pii/S0024320505010015
https://www.sciencedirect.com/science/article/abs/pii/S0024320505010015
https://www.sciencedirect.com/science/article/abs/pii/S0024320505010015
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://www.tandfonline.com/doi/full/10.3109/15563650903438566
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://pubmed.ncbi.nlm.nih.gov/27641627/
https://www.researchgate.net/publication/248397563_Effects_of_tramadol_clonazepam_and_their_combination_on_brain_mitochondrial_complexes
https://www.researchgate.net/publication/248397563_Effects_of_tramadol_clonazepam_and_their_combination_on_brain_mitochondrial_complexes
https://www.researchgate.net/publication/248397563_Effects_of_tramadol_clonazepam_and_their_combination_on_brain_mitochondrial_complexes
https://www.researchgate.net/publication/248397563_Effects_of_tramadol_clonazepam_and_their_combination_on_brain_mitochondrial_complexes
https://www.researchgate.net/publication/248397563_Effects_of_tramadol_clonazepam_and_their_combination_on_brain_mitochondrial_complexes
https://www.journalajst.com/sites/default/files/issues-pdf/3098.pdf
https://www.journalajst.com/sites/default/files/issues-pdf/3098.pdf
https://www.journalajst.com/sites/default/files/issues-pdf/3098.pdf
https://www.journalajst.com/sites/default/files/issues-pdf/3098.pdf

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (67)’2020

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Mueller NT, Jacobs DR Jr, MacLehose RF,
Demerath EW, Kelly SP, Dreyfus JG, Pereira MA.
Consumption of caffeinated and artificially sweet-
ened soft drinks is associated with risk of early men-
arche. Am J Clin Nutr 2015; 102 (3):648-54. doi:
10.3945/ajcn.114.100958.

Fitzgerald RL. Disposition of Toxic Drugs and
Chemicals in Man, 8th Edition. Randall C. Baselt.
Foster City, CA: Biomedical Publications; 2009.
doi: 10.1373/clinchem.2009.133827

Oiestad EL, Johansen U, QOiestad AML,
Christophersen AS. Drug screening of whole blood
by ultra-performance liquid chromatography-
tandem mass spectrometry. J Anal Toxicol 2011;
35:280-93. doi: 10.1093/anatox/35.5.280/.

Ohshima T. A case of drug-facilitated sexual assault
by the use of flunitrazepam. Journal of Clinical
Forensic Medicine 2006; 13: 44—45. doi: https://
doi.org/10.1016/j.jcfm.2005.05.006.

Atici S, Cinel I, Cinel L, Doruk N, Eskandari G &
Oral U. Liver and kidney toxicity in chronic use
of opioids: an experimental long term treatment
model. J Biosci 2005; 30:245—-252. doi: 10.1007/
BF02703705.

Samarghandian S, Afshari R, Farkhondeh T. Effect
of long-term treatment of morphine on enzymes,
oxidative stress indices and antioxidant status in
male rat liver. Int J Clin Exp Med 2014; 7(5):1449-
1453. Available from: http://www.ijcem.com/files/
ijcem0000404.pdf.

Stevens A, Wilson 1G. The haematoxylin and eosin.
In: Bancroft JD, Stevens A, Turner DR, editors.
Theory and practice of histological techniques. 4th
ed. New York: Churchill Livingstone 1996: 99—112.

Qiestad EL, Karinen R, Asbjorg S. Christophersen
AS, Vindenes V, and Bachs L. Analyses of Beverage
Remains in Drug Rape Cases Revealing Drug
Residues- The Possibility of Contamination from
Drug Concentrated Oral Fluid or Oral Cavity
Contained Tablets. J Forensic Sci, 2014; 59 (1):
208-211.  doi:  https://doi.org/10.1111/1556-
4029.12270.

Ferdousy S, Rahman A, Al-Amin M, Aklima
J & Chowdhury JMKH. Antioxidative and neuro-
protective effects of Leea macrophylla methanol
root extracts on diazepam-induced memory im-
pairment in amnesic Wistar albino rat. Clinical
Phytoscience 2016; 2 (17):1-11. Available from:
https://clinphytoscience.springeropen.com/arti-
cles/10.1186/s40816-016-0031-6

Liu ZM, Zhou WH, Lian Z, Mu Y, Ren ZH, Cao
JO, Cai ZJ. Drug dependence and abuse potential
of tramadol. Acta Pharmacologica Sinica 1999;
20(1):52-54. Availiable from: https://pubmed.ncbi.
nlm.nih.gov/10437125/.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bruckauf Z, Walsh SD. Adolescents’ multiple and
individual risk behaviors: examining the link with
excessive sugar consumption across 26 industrial-
ized countries. Soc Sci Med. 2018; 216:133—141.
doi: 10.1016/j.socscimed.2018.08.029.

Pan X, Zhang C, Shi Z. Soft drink and sweet food
consumption and suicidal behaviors among Chinese
adolescents. Acta Paediatr 2011; 100 (11): 215-22.
doi: 10.1111/j.1651-2227.2011.02369.x.

Ziegler AM, Temple JL. Soda consumption is as-
sociated with risk-taking behaviors in adoles-
cents. Am J Health Behav 2015; 9(6):761-771.
doi: 10.5993/AJHB.39.6.3

Ugwu N, FEze C, Udegbunam R. Evaluation of
haematological and serum biochemical changes
associated with constant rate infusion trama-
dol hydrochloride as an adjunct to ketoprofen in
laparotomized and ovariohysterectomized dogs.
Comparative Clinical Pathology 2017; 26 (5):
1135-1140. doi: 10.1007/s00580-017-2498-z.

Kaoud HA, Hellal MH, Malhat FM, Saeid S,
Elmawella 1A, Khalil AH. Effects of acute sub-lethal
dose of tramadol on 2-adrenergic receptors and
liver histopathology in rat. Global J Curr Res 2013;
1:70—76. Available from: http://www.crdeepjour-
nal.org/wp-content/uploads/2013/03/Vol-1-2-5-
GJCR.pdf.

Kondal A, Garg SK. Influence of acidic bever-
age (Coca-Cola) on pharmacokinetics of ibu-
profen in healthy rabbits. Indian J Exp Biol.
2003;41(11):1322-1324.

Larrey D, Ripault MP. Hepatotoxicity of
Psychotropic Drugs and Drugs of Abuse.
Drug-Induced Liver Disease 2013; 25: 443—
462. doi:10.1016/b978-0-12-387817-5.00025-x

Lugoboni F., Antonio Mirijello, Laura Morbioli,
FElena Arzenton, Roberto Leone, Marco Faccini,
Rebecca Casari, Salvatore De Cosmo, Antonio
Gasbarrini & Giovanni Addolorato. Does high-
dose benzodiazepine abuse really produce liver
toxicity? Results from a series of 201 benzodi-
azepine monoabusers 2018;17(5):451-456. doi:
10.1080/14740338.2018.1457646.

Mudd E. Interaction of caffeine with benzodiaze-
pines: behavioural effects in mice. Pharmacological
Sciences 2012; 12(2): 1-12.

Miners JO, Yang X, Knights KM, Zhang L. The Role
of the Kidney in Drug Elimination: Transport,
Metabolism and the Impact of Kidney Disease
on Drug Clearance. Clin Pharmacol Ther. 2017;
102(3):436-449. doi: 10.1002/cpt.757.

Agarwal D, Elks CM, Reed SD, Mariappan N,
Majid DS, Francis J. Chronic exercise preserves re-
nal structure and hemodynamics in spontaneously
hypertensive rats. Antioxid Redox Signal. 2012;
16: 139—152. doi: 10.1089/ars.2011.3967 PMID:
21895524.

40

OpUriHOABHI HOYKOBI POBOTH

YKPAIHCbKMIN XYPHOA HEPROAOTTT Ta Aiaaizy N23 (67) 2020


https://academic.oup.com/ajcn/article/102/3/648/4564271
https://academic.oup.com/ajcn/article/102/3/648/4564271
https://academic.oup.com/ajcn/article/102/3/648/4564271
https://academic.oup.com/ajcn/article/102/3/648/4564271
https://academic.oup.com/ajcn/article/102/3/648/4564271
https://academic.oup.com/ajcn/article/102/3/648/4564271
https://academic.oup.com/clinchem/article/55/12/2232/5629470
https://academic.oup.com/clinchem/article/55/12/2232/5629470
https://academic.oup.com/clinchem/article/55/12/2232/5629470
https://academic.oup.com/clinchem/article/55/12/2232/5629470
https://pubmed.ncbi.nlm.nih.gov/21619723/
https://pubmed.ncbi.nlm.nih.gov/21619723/
https://pubmed.ncbi.nlm.nih.gov/21619723/
https://pubmed.ncbi.nlm.nih.gov/21619723/
https://pubmed.ncbi.nlm.nih.gov/21619723/
https://www.sciencedirect.com/science/article/abs/pii/S1353113105001112
https://www.sciencedirect.com/science/article/abs/pii/S1353113105001112
https://www.sciencedirect.com/science/article/abs/pii/S1353113105001112
https://www.sciencedirect.com/science/article/abs/pii/S1353113105001112
https://pubmed.ncbi.nlm.nih.gov/15886461/
https://pubmed.ncbi.nlm.nih.gov/15886461/
https://pubmed.ncbi.nlm.nih.gov/15886461/
https://pubmed.ncbi.nlm.nih.gov/15886461/
https://pubmed.ncbi.nlm.nih.gov/15886461/
http://www.ijcem.com/files/ijcem0000404.pdf.
http://www.ijcem.com/files/ijcem0000404.pdf.
http://www.ijcem.com/files/ijcem0000404.pdf.
http://www.ijcem.com/files/ijcem0000404.pdf.
http://www.ijcem.com/files/ijcem0000404.pdf.
http://www.ijcem.com/files/ijcem0000404.pdf.
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1556-4029.12270
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Ferdousy%20S,%20Rahman%20A,%20Al-Amin%20M,%20Aklima%20J & Chowdhury%20JMKH.%20Antioxidative%20and%20neuroprotective%20effects%20of Leea%20macrophylla methanol%20root%20extracts%20on%20diazepam-induced%20memory%20impairment%20in%20amnesic%20Wistar%20albino%20rat.%20Clinical%20Phytoscience%202016;%202%20(17):1-11.%20Available%20from:%20https://clinphytoscience.springeropen.com/articles/10.1186/s40816-016-0031-6
https://pubmed.ncbi.nlm.nih.gov/10437125/
https://pubmed.ncbi.nlm.nih.gov/10437125/
https://pubmed.ncbi.nlm.nih.gov/10437125/
https://pubmed.ncbi.nlm.nih.gov/10437125/
https://pubmed.ncbi.nlm.nih.gov/10437125/
https://pubmed.ncbi.nlm.nih.gov/30269866/
https://pubmed.ncbi.nlm.nih.gov/30269866/
https://pubmed.ncbi.nlm.nih.gov/30269866/
https://pubmed.ncbi.nlm.nih.gov/30269866/
https://pubmed.ncbi.nlm.nih.gov/30269866/
https://pubmed.ncbi.nlm.nih.gov/21627691/
https://pubmed.ncbi.nlm.nih.gov/21627691/
https://pubmed.ncbi.nlm.nih.gov/21627691/
https://pubmed.ncbi.nlm.nih.gov/21627691/
https://europepmc.org/article/med/26450543
https://europepmc.org/article/med/26450543
https://europepmc.org/article/med/26450543
https://europepmc.org/article/med/26450543
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
https://link.springer.com/article/10.1007%2Fs00580-017-2498-z
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
file:///F:/WORKS_2019/NEFROLOGY/2020-08-06_Nefrologia_N3(67)-2020/STATYI/Kaoud%20HA,%20Hellal%20MH,%20Malhat%20FM,%20Saeid%20S,%20Elmawella%20IA,%20Khalil%20AH.%20Effects%20of%20acute%20sub‑lethal%20dose%20of%20tramadol%20on%20α2‑adrenergic%20receptors%20and%20liver%20histopathology%20in%20rat.%20Global%20J%20Curr%20Res%202013;%201:70–76.%20Available%20from:%20%20http://www.crdeepjournal.org/wp-content/uploads/2013/03/Vol-1-2-5-GJCR.pdf.
https://pubmed.ncbi.nlm.nih.gov/15332505/
https://pubmed.ncbi.nlm.nih.gov/15332505/
https://pubmed.ncbi.nlm.nih.gov/15332505/
https://pubmed.ncbi.nlm.nih.gov/15332505/
https://www.sciencedirect.com/science/article/pii/B978012387817500025X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B978012387817500025X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B978012387817500025X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B978012387817500025X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/29621907/
https://pubmed.ncbi.nlm.nih.gov/28599065/
https://pubmed.ncbi.nlm.nih.gov/28599065/
https://pubmed.ncbi.nlm.nih.gov/28599065/
https://pubmed.ncbi.nlm.nih.gov/28599065/
https://pubmed.ncbi.nlm.nih.gov/28599065/
https://pubmed.ncbi.nlm.nih.gov/21895524/
https://pubmed.ncbi.nlm.nih.gov/21895524/
https://pubmed.ncbi.nlm.nih.gov/21895524/
https://pubmed.ncbi.nlm.nih.gov/21895524/
https://pubmed.ncbi.nlm.nih.gov/21895524/
https://pubmed.ncbi.nlm.nih.gov/21895524/

Ukrainian Journal of Nephrology and Dialysis, 3 (67)’2020

Original Papers

42.

43.

44.

45.

46.

47.

48.

Tothova LU, Hodosy J, Mettenburg K, Fabryova H,
Wagnerova A, Babickova J, Okuliarova M, Zeman M,
Celec P. No harmful effect of different Coca-cola
beverages after 6 months of intake on rat testes.
Food and Chemical Toxicology 2013; 62: 343—348.
doi: 10.1016/j.fct.2013.08.073.

Crowe, A.V., Howse M., Bell GM. & Henry J.A.
Substance abuse and the kidney. International
Journal of Medicine 2000; 93:147—152. doi.
org/10.1093/qjmed/93.3.147.

Howse, M. L. P, & G. M Bell. Drugs and toxins
that damage the kidney. Drugs and the Kidney.
Medicine 2011; 39 (6): 356-361.

Pereira MP, Gomes de Gomes M, Izoton JC,
Nakama KA et al. “Cationic and anionic unload-
ed polymeric nanocapsules: Toxicological evalu-
ation in rats shows low toxicity”, Biomedicine
Pharmacotherapy; 2019.

Griffin 111, Charles E., A. M. Kaye, F. R. Bueno &
A. D. Kaye. Benzodiazepine Pharmacology and
Central Nervous System Mediated Effects. The
Ochsner Journal. 2013; 13:214—-223.

Samaka, R, Girgis N, Shams T. Acute toxicity and
dependence of tramadol in albino rats: relationship
of nestin and notch 1 as stem cell markers. Journal
of Am Science 2012; 88(6): 313-327.

Akinpelu M, Ikechi GE, Ronald AB, Ogbonnaya
AA, Michael CI. Evaluation of herbal cocktail

49.

50.

S1.

52.

used in the treatment of malaria on liver tissue
of adult Wistar rats. Journal of Medicinal Plants
Research 2018; 12(28):508-521. doi: 10.5897/
JMPR2018.6661.

Cao G., Gonzalez J., Miiller A., Ottaviano G.,
Ambrosio G., Toblli J. E., Milei J. Beneficial
Effect of Moderate Exercise in Kidney of Rat after
Chronic Consumption of Cola Drinks, PLOS ONE
2016; 11(3):e0152461.  doi.org/10.1371/journal.
pone.0152461.

Godoy JR, Oesteritz S, Hanschmann EM, Ockenga W,
Ackermann W, Lillig CH. Segment-specific overex-
pression of redoxins after renal ischemia and reper-
fusion: protective roles of glutaredoxin 2, perox-
iredoxin 3, and peroxiredoxin 6. Free Radic Biol
Med. 2011; 51: 552—561. doi: 10.1016/j. freerad-
biomed.2011.04.036.

Mei W, Peng Z, Lu M, Liu C, Deng Z, Xiao Y, et al.
(2015) Peroxiredoxin 1 inhibits the oxidative stress
induced apoptosis in renal tubulointerstitial fibro-
sis. Nephrology (Carlton) 2015; 20 (11):832-842
doi: 10.1111/nep. 12515.

Otero-Losada ME, Grana DR, Miiller A, Ottaviano G,
Ambrosio G, Milei J. Lipid profile and plasma anti-
oxidant status in sweet carbonated beverage-induced
metabolic syndrome in rat. Int J Cardiol. 2010; 146:
106—109. doi: 10.1016/j.ijcard.2010.09.066.

YKPATHCBKUIN XXYPHOA HEPPOAOTIT TO Alaaidy N23 (67) 2020

OpWUriHOAbHI HOYKOBI POBOTH 41


https://pubmed.ncbi.nlm.nih.gov/24001441/
https://pubmed.ncbi.nlm.nih.gov/24001441/
https://pubmed.ncbi.nlm.nih.gov/24001441/
https://pubmed.ncbi.nlm.nih.gov/24001441/
https://pubmed.ncbi.nlm.nih.gov/24001441/
https://pubmed.ncbi.nlm.nih.gov/24001441/
https://academic.oup.com/qjmed/article/93/3/147/1525558
https://academic.oup.com/qjmed/article/93/3/147/1525558
https://academic.oup.com/qjmed/article/93/3/147/1525558
https://academic.oup.com/qjmed/article/93/3/147/1525558
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3684331/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3684331/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3684331/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3684331/
https://www.researchgate.net/publication/228085397_Acute_Toxicity_and_Dependence_of_Tramadol_in_Albino_Rats_Relationship_of_Nestin_and_Notch_1_as_Stem_Cell_Markers
https://www.researchgate.net/publication/228085397_Acute_Toxicity_and_Dependence_of_Tramadol_in_Albino_Rats_Relationship_of_Nestin_and_Notch_1_as_Stem_Cell_Markers
https://www.researchgate.net/publication/228085397_Acute_Toxicity_and_Dependence_of_Tramadol_in_Albino_Rats_Relationship_of_Nestin_and_Notch_1_as_Stem_Cell_Markers
https://www.researchgate.net/publication/228085397_Acute_Toxicity_and_Dependence_of_Tramadol_in_Albino_Rats_Relationship_of_Nestin_and_Notch_1_as_Stem_Cell_Markers
https://academicjournals.org/journal/JMPR/article-abstract/C26883759088
https://academicjournals.org/journal/JMPR/article-abstract/C26883759088
https://academicjournals.org/journal/JMPR/article-abstract/C26883759088
https://academicjournals.org/journal/JMPR/article-abstract/C26883759088
https://academicjournals.org/journal/JMPR/article-abstract/C26883759088
https://academicjournals.org/journal/JMPR/article-abstract/C26883759088
https://pubmed.ncbi.nlm.nih.gov/27031710/
https://pubmed.ncbi.nlm.nih.gov/27031710/
https://pubmed.ncbi.nlm.nih.gov/27031710/
https://pubmed.ncbi.nlm.nih.gov/27031710/
https://pubmed.ncbi.nlm.nih.gov/27031710/
https://pubmed.ncbi.nlm.nih.gov/27031710/
http://europepmc.org/article/med/21586322
http://europepmc.org/article/med/21586322
http://europepmc.org/article/med/21586322
http://europepmc.org/article/med/21586322
http://europepmc.org/article/med/21586322
http://europepmc.org/article/med/21586322
http://europepmc.org/article/med/21586322
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.12515
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.12515
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.12515
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.12515
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.12515
https://europepmc.org/article/med/21055834
https://europepmc.org/article/med/21055834
https://europepmc.org/article/med/21055834
https://europepmc.org/article/med/21055834
https://europepmc.org/article/med/21055834

	_Hlk35615711
	_Hlk22068037
	_Hlk22068080
	_Hlk22068176
	_Hlk22068218
	_Hlk22068303
	_Hlk49344208
	_Hlk49359157
	_Hlk47191951
	_Hlk47192996
	_Hlk47199378
	_Hlk47194290
	_Hlk47513292
	_Hlk49359099
	_Hlk42676507
	_Hlk42679131
	_Hlk42679487
	_Hlk42681489
	_Hlk47690599
	bbib12
	bbib6
	bbib9
	Ведення хворих на ХХН I-IV стадій в умовах пандемії COVID-19: Адаптовані клінічні рекомендації Української асоціації нефрологів
і фахівців з трансплантації нирки
	Лікування хворих на ХХН V ГД  та організація роботи відділення нефрології та діалізу в умовах пандемії COVID-19:
Адаптовані клінічні рекомендації Української асоціації нефрологів
і фахівців з трансплантації нирки
	Лікування хворих на ХХН V ПД та організація роботи
відділення нефрології та діалізу в умовах пандемії COVID-19: Адаптовані клінічні рекомендації Української асоціації нефрологів і фахівців з трансплантації нирки
	Діагностика та лікування пацієнтів з гострим пошкодженням нирок або хворих на ХХН І-ІV з  гострим пошкодженням нирок в умовах пандемії COVID-19: Адаптовані клінічні рекомендації Української асоціації нефрологів і фахівців з трансплантації нирки

	Зекі Кемеч1, Абдулкадір Кочаноглу2, Мехмет Махфуз Сілгенш2 
	Синдром лізису пухлин, асоційований з гострим пошкодженням нирок як перший прояв есенціального тромбоцитозу

	Омотайо Б. Ілесанмі1, Темітоп Т. Одевале2
	Вплив класичного безалкогольного напою Кока-Коли як розчинника
при введенні трамадолу та діазепаму на біохімічні
та гістологічні зміни печінки та нирок

	Фатіме Шамехі Амірі
	Вплив варіантів ризику APOL1 на виникаючі наслідки при порушеннях роботи нирок: мета-аналіз даних окремих учасників

	І.І. Топчій, П.С. Семенових, Т.Д. Щербань, В.Ю. Гальчінська, К. О. Савічева
	Вміст білка Клото у сироватці крові хворих на цукровий діабет 2 типу залежно від функціонального стану нирок

	Ченгіз Карачін, Емре Ясар, Озант Гельвакі, Галіп Ґюз
	Порівняння профілактичного та превентивного лікування цитомегаловірусної інфекції у реципієнтів ниркового трансплантату

	М. Колесник
	COVID-19 та нирки

	К. Вендо1, Р. Ольшевський1,2
	3D-друк та урологія: огляд клінічних застосувань


