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Background: Diabetic Nephropathy remains a major cause of morbidity and mortality in
patients suffering from renal dysfunction. This study accessed the nephroprotective role of
Adropinin against streptozotocin (STZ) induced diabetic nephropathy in rats and scrutinizes
the possible mechanism of action.

Methods: STZ (45 mg/kg) dose was used for inducing diabetic nephropathy (DN) and rats
were divided into different groups and received the dose-dependent treatment of Adropinin.
Blood glucose level, body weight, tissue weight, antioxidant, renal, hepatic parameters, and
cytokines were determined. At the end of the experimental study, renal histopathology was
performed.

Results: Adropinin significantly (P<0.001) boosted plasma insulin levels and reduced the
blood glucose level. Adropinin considerably increased body weight and reduced kidney
weight and kidney hypertrophy. Adropinin significantly (P<0.001) reduced urine outflow,
microalbumin, total protein, blood urea nitrogen (BUN), uric acid and increased the creati-
nine, creatinine clearance. Adropinin significantly (P<0.001) reduced the indole sulfate level
in the serum, kidney and reduced in the urine. Adropinin significantly (P<0.001) reduced the
total cholesterol, triglyceride, low-density lipoprotein (LDL), very-low-density lipoprotein
(VLDL) and increased the level of high-density lipoprotein (HDL). Adropinin significantly
(P<0.001) increased the level of antioxidant enzymes such as glutathione (GSH), superoxide
dismutase (SOD), catalase (CAT) and reduced the level of malonaldehyde (MDA),
8-hydroxy-2' -deoxyguanosine (8-OHdG). Adropinin significantly (P<0.001) reduced the
level of interleukin-1p (IL-1p), interleukin-6 (IL-6), transforming growth factor beta (TGF-
B) and increased the level of interleukin-10 (IL-10), respectively. Adropinin treatment
showed improvement in renal histopathology.

Conclusion: We can say that Adropinin showed the nephroprotective effect against the
STZ-induced diabetic nephropathy rats via inflammatory and antioxidant pathway.
Keywords: nephropathy, diabetes mellitus, adropinin, renal, antioxidant, inflammation

Introduction

Diabetes mellitus (DM) is well-known endocrine disease induced via acquired or
inherited lack of insulin production in pancreas tissue. According to the report,
300 million people are affected by DM until 2025." The most common pathological
features of DM complications are diabetic nephropathy, neuropathy, cardiovascular
disorder and retinopathy. Especially, diabetic nephropathy (DN) is a common
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complication of DM. Around, 30-40% patients with DM
develop diabetes-linked renal disease. Renal disease is the
main complication of both types of diabetes (type I and
type II) even if diabetes under control. DN remains
a major cause of morbidity and mortality in patients suf-
fering from renal dysfunction.>” DN induces end-stage
renal disease, which is categorized via a series of renal
structure dysfunction including glomerulosclerosis, mem-
brane thickening, mesangial expansion, basement mem-
brane thickening, inflammatory reaction and oxidative
stress. Therefore, urgent need to find a more potential
drug for treating diabetic nephropathy and diabetes
mellitus.>*

Metabolic derangements (hyperinsulinemia, hypergly-
cemia and hyperlipidemia), oxidative stress, systemic
hypertension, advanced glycation end products (AGEs)
and glomerular hypertension enhance the risk of diabetic
kidney disease.™® It is well documented that over-
production of free radicals in persistent hyperglycemia
conditions is a significant targeting factor for generate/
activate of all pathways involved in the diabetic mellitus
complication pathogenesis. Hyperglycemia not only boosts
the reactive oxygen species (ROS) production but also
attenuates antioxidative mechanisms via the glycosylation
of antioxidative enzymes presented as previously
reported.” Oxidative stress play an important role in the
expansion of DN and support the antioxidant theory con-
tribute the significant role in the improvement of diabetes
condition and related complications.” Antioxidant contain-
ing compound plays an effective role in treating diabetes
and diabetic nephropathy. The Hippo signaling pathway is
an evolutionarily preserved kinase cascade that plays mul-
tiple roles in embryonic development, regulating organ
size, apoptosis and cell proliferation. Downstream and
Hippo kinase target pathway effector Yes-associated pro-
tein (YAP) and its paralog TAZ are target to treat renal
disease.®

Oxidative stress is an imbalance condition between the
ROS and cellular anti-oxidative capability resultant induces
the dysregulation of an endogenous antioxidant system.’
Thus, amelioration of imbalanced condition by scavenging
ROS and boost the endogenous antioxidant system make
create a difference in the pathology of disease. Nuclear
factor erythroid-2 related factor-2 (Nrf2) (n’collar basic
leucine zipper protective transcription factor) plays an
important role in the regulation of antioxidant gene and
cytoprotective triggered via oxidative stress.'®'" When the
intracellular oxidative stress increases, Keapl starts the

secretion of Nrf2 translocates into the nucleus, and further
activates the cytoprotective genes. Excess generation of
ROS starts the disruption of Nrf2/Kelch-like ECH-
associated protein-1 (Keapl) complex that contributes to
the activation of Nrf2.'> Nrf2 related genes such as Phase
II detoxifying enzymes [NAD (P)H: quinine oxidoreductase
1 (NQO1)] and intracellular redox-balancing proteins [modi-
fier subunit (GCLM) and glutamate-cysteine ligase], which
boost the excretion of toxicants. Most of the researchers
targeting the Nrf2 contain HO-1 and SOD and CAT (key
antioxidant enzymes) to treat the disease. The nuclear factor
kappa B (NF-kB) is a regulator of inflammatory disorder, is
need for the transcription of sufficient cytokines and oxida-
tive stress.'! NF-kB is a redox-sensitive transcription factor,
which regulates several genes in response to inflammatory
reactions. When the tissue is exposed to the stimuli, an
inhibitor of kB (IkB) is phosphorylated via IkB kinase
(IKK) to secrete the NF-kB into the nucleus and increase
the level of inflammatory-related genes.'” Inflammatory
genes such as inflammatory-related protein [inducible nitric
oxide synthase (iNOS) and cyclooxygenase-2 (COX-2)] and
cytokines [chemokines adhesion molecules (E-selectin) and
tumor necrosis factor-a (TNF-a)] play an important role in
the expansion of diabetic nephropathy.'® Based on the bio-
logical function of NF-xB and Nrf2, both are considered
a novel target to treat DN.

Adropin, encoded by the gene associated with energy
homeostasis (Enho), has been proposed as a secreted protein.
Energy intake and dietary nutrients can affect gene expression
and Adropin circulating levels."* During the metabolic home-
ostasis, Adropin significantly enhances dyslipidemia and glu-
cose homeostasis in obesity rodent. Moreover, Adropin has
been reducing the PDK4 expression and enhance the glucose
usage. Since NAFLD and metabolic disorders are closely
related and it has been well proofed that ROS plays
a significant role in the expansion of SS to NASH,'*'* in
this experimental study, we hypothesized that Adropin may
exert beneficial effects against ROS in diabetic nephropathy.
In the current experimental protocol, we scrutinized the
nephroprotective effects of adropinin on STZ-induced dia-
betic nephropathy and explored the possible mechanism.

Materials and Methods

Reagents

Metformin (Met) was purchased from Sigma Aldrich Co
(St Louis, U.S.A). Plasma insulin, blood glucose, super-
oxide dismutase (SOD), malondialdehyde (MDA) and
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catalase (CAT) commercial kits were procured from the
Nanjing Jiancheng Bioengineering Institute (Nanjing,
China). Pro-inflammatory cytokine kits such as tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6) and inter-
leukin-1B (IL-1B) were estimated using the ELISA Kkits
were procured from the Nanjing KeyGEN Biotech. Co.
Ltd, Nanjing, China. All the antibodies used in the current
experimental study were obtained from the Cell Signaling
Technology, Danvers, USA.

Animals

Adult Sprague-Dawley (SD) rats (200-220 g, male; aged
4-8 weeks old) were used in the current experimental
study. The rats were procured from the Jiangning
Qinglongshan Animal Cultivation Farm (Nanjing,
China) and kept under standard laboratory condition
like temperature 22 + 1°C, 75% relative humidity and
12-h day and night light cycle. The rats received the
standard diet pellet and water ab libitum. All the experi-
mental study was conducted accordance with the
National Institute of Health Guidelines for the Care and
Use of Laboratory Animals and approved from the Qilu
Hospital, Cheeloo College of Medicine,
University (QLH20200069SH).

Shandong

Induction of Diabetes

Single intraperitoneal injection of streptozotocin (45 mg/
kg dose) was used for inducing diabetes.'® Briefly, STZ
was prepared via dissolved in the 0.1 M citrate buffer
(pH=4.5) and rats were kept free from any treatment for
7 days. After 7 days, the blood glucose level of all group
rats was estimated and rats having more than 360 mg/dL
were considered the diabetic rats.'” The rats having the
blood glucose level more than the 360 mg/dL further used
for the experimental study.

Experimental Group

After successfully induce diabetes, the rats were divided
into four groups and each group contain the 10 rats. Group
I: vehicle control and received a phosphate buffer
(pH=4.5) for 28 days; Group II: STZ-induced diabetes
group rats received a single injection of STZ (45 mg/kg);
Group III: STZ-induced diabetes received the Adropinin
(50 mg/kg, body weight) for 28 days and Group IV: STZ-
induced diabetes received the Metformin (600 pg/kg, body
weight), respectively. All group rats were received oral
treatment after 7 days and the selection of the dose based
on the previous literature. Adropinin (50 mg/kg, b.w.)'®

and metformin (600 pg/kg, b.w.) dose were selected based
on previous literature.'® Metformin (600 pg/kg, b.w.) dose
exhibited toxicity and in the current experimental study,
we used the safer dose of metformin to control blood
glucose. During the experimental protocol, all group rats
were checked every day for dose-related toxicity and clin-
ical abnormality. The body weight and blood glucose
levels were estimated at regular time intervals. The blood
sample was collected from the animal via tail vein and
estimated the blood glucose level by using the glucometer
(ACCU-CHEK).

Blood Collection

The blood sample was collected from the animal by punc-
turing the retro-orbital and estimating the different biochem-
ical parameters. The collected blood sample was centrifuged
at 10 x g rpm for 15 min to separate the serum. The serum
sample was stored at —80°C for further use.

Plasma Insulin

The plasma insulin level was estimated using the commer-
cial kits Nanjing Jiancheng Bioengineering Institute
(Nanjing, China).

Estimation of 3-Indoxyl Sulfate

3-indoxyl sulfate concentration in the plasma, kidney and
urine was estimated using the high-performance liquid
chromatography following the previously reported method
with minor modification.?

Urine Collection

For collecting urine sample, the metabolic cage was used.
All the experimental rats were transferred into the meta-
bolic cage for 24 h and collected the urine and calculated
the volume of urine. The urine samples were centrifuged at
900Xg rpm for 15 min at 4°C and the supernatant was
collected for estimating other parameters. Urine samples
were frozen at —80°C for further analysis.

Urine Parameters

Urine parameters such as microalbumin, total protein and
creatinine were estimated using the TBA-200FR NEO
urine chemistry analyzer (Toshiba, Tochigi-Ken, Japan).

Renal Parameters
Serum sample was used for the determination of renal
parameters such as creatinine, albumin and blood urea
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nitrogen (BUN) using the procedure of standard Kkits
(ACCUREX, Biomedical Pvt. Ltd).

Lipid Profile

Standard kits were used for estimating lipid parameters
such as total cholesterol (TC), triglyceride (TG), high-
density lipoprotein (HDL) were estimated using standard
kits (Span diagnostic, India). Low-density lipoprotein
(LDL) and very-low-density lipoprotein (VLDL) were

estimated using the previously reported formula.’*'~>

Antioxidant Parameters

Serum was used for the determination of antioxidant para-
meters such as glutathione (GSH), malondialdehyde
(MDA), catalase (CAT) and superoxide dismutase (SOD)
by using the previous reported method with minor
modification.”'** The oxidative DNA damage parameter
such as 8-hydroxy-2'-deoxy-guanosine (8-OHdG) was
estimated using the ELISA kit (Cell Biolabs, USA).

Pro-Inflammatory Cytokines and

Anti-Inflammatory Mediators

The cytokines such as tumor necrosis factor-o (TNF-a)
(EK0525), interleukin-1B (IL-1p) (EK0392), interleukin-6
(IL-6) (M00102-2), interleukin-10 (IL-10) (EK0416) and
anti-inflammatory mediator include TGF-f1 (EKO0513)
were estimated using the manufacture method (Boster
Biological Tech, USA).

Inflammatory Mediators

Inflammatory mediators such as nuclear kappa B factor
(NF-xB) (P00284) were estimated using the ELISA kits
(Boster Biological Tech, USA) following the manufacture
instruction.

Histopathology

At the end of the experimental study, all group rats scar-
ified via cervical dislocation. The renal tissue was imme-
diately removed and preserved in the formalin (40%) for
the histopathological observation. The 5 mm tissue was
processed for preparing the renal histopathological slide.

Statistical Analysis

Graphpad prism 7 software was used for the statistical
analysis. One-way ANOVA followed by Dennett’s tests
was used for the comparison of the groups. P<0.05 value
was considered as the significant.

Result
Effect of Adropinin on Blood Glucose
Level, Food Intake, Water Intake and

Urine Output

STZ-induced DN rats exhibited increased level of blood
glucose level, water intake, food consumption and urine
volume. Adropinin significantly (P<0.001) reduced blood
glucose levels (Figure 1A), water intake (Figure 1B), food
consumption (Figure 1C) and urine volume (Figure 1D).
Adropinin treatment group blood glucose level, food
intake and water consumption reached almost near to the
without treated group rats. Metformin (600 ng/kg) treat-
ment significantly reduced blood glucose level, water
intake, food consumption and urine volume.

Figure 1E shows the plasma insulin levels in the group
of rats. STZ-induced DN rats showed reduced plasma
insulin level. Adropinin treatment significantly (P<0.001)
increased the plasma insulin level almost near to the nor-
mal group rats. A similar momentum was observed in the
metformin-treated group rats.

Effect of Adropinin on Body Weight and
Organ Weight

Body weight reduction is commonly observed during dia-
betic nephropathy. STZ-induced DN rats showed a reduction
in body weight compared to other treated and untreated
group rats. Adropinin and metformin-treated group rats
showed improvement in body weight (Figure 2A).

During the diabetic nephropathy, increased the weight of
renal tissue. A similar result was observed in the STZ-
induced DN group rats. STZ-induced DN group rats received
adropinin and metformin significantly (P<0.001) reduced the
renal weight (Figure 2B) and renal hypotrophy (Figure 2C).

Effect of Adropinin on Urine Output,
Microalbumin, Creatinine, Total Protein

and Creatinine Clearance

Figure 3 shows the level of urine output, microalbumin,
creatinine, total protein and creatinine clearance of the
different groups of rats. STZ-induced DN rats demon-
strated an increased level of urine output, creatinine, crea-
tinine clearance and reduced level of microalbumin, total
protein. The Adropinin and metformin-treated group rats
showed reduced levels of urine output, creatinine, creati-
nine clearance and increase level of microalbumin, total
protein (Figure 3A-E).
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Figure 2 Effect of adropinin on body weight and tissue weight in STZ-diabetic nephropathy rats. (A) body weight, (B) kidney weight and (C) kidney hypertrophy. Treatment
group was compared with diabetic control, **p<0.001 using one-way ANOVA with Dunnett’s test.

Effect of Adropinin on HbAlc, BUN and

Uric Acid

Figure 4A—C showed increased levels of HbAlc, BUN and
uric acid, during diabetic nephropathy. STZ-induced DN
group rats exhibited an increased level of HbAlc, BUN and
uric acid as compared to treated and untreated group rats.
Adropinin and metformin-treated group rats significantly
(P<0.001) reduced the levels of HbAlc, BUN and uric acid.

Effect of Adropinin on Indole Sulfate

During the nephropathy, increased the level of indole
sulfate in serum, kidney and urine. STZ-induced DN rats
showed an increased level of indole sulfate in the serum
(Figure 5A), kidney (Figure 5B) and reduced in the urine
(Figure 5C). Adropinin and metformin treatment signifi-
cantly (P<0.001) down-regulated the indole sulfate level in
the serum, kidney tissue and increased in the urine.
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Figure 4 Effect of adropinin on HbAlc, BUN and uric acid in STZ-diabetic nephropathy rats. (A) HbAlc, (B) BUN and (C) uric acid. Treatment group was compared with

diabetic control, ***p<0.001 using one-way ANOVA with Dunnett’s test.

Effect of Adropinin on Lipid Parameters
The lipid alteration is another complication observed dur-
ing the diabetes mellitus. STZ-induced DN rats showed
the boosted level of TC, TG, LDL, VLDL and reduced
levels of HDL in the serum of rats. Adropinin and metfor-
min treatment significantly (P<0.001) down-regulated the
level of TC (Figure 6A), TG (Figure 6B), LDL (Figure
6D), VLDL (Figure 6E) and up-regulated the level of HDL
(Figure 6C).

Effect of Adropinin on Antioxidant

Parameters

STZ-induced group rats exhibited increased level of
TBARS, 8-OhdG and reduced level of GSH, CAT, SOD
in the renal tissue. Adropinin and metformin treatment
significantly (P<0.001) suppressed the level of TBARS
(Figure 7A), 8-OhdG (Figure 7E) and increased level of
GSH (Figure 7C), CAT (Figure 7B), SOD (Figure 7D) in
the renal tissue.
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Figure 5 Effect of adropinin on indole sulfate level in STZ-diabetic nephropathy rats. (A) indole sulphate (serum), (B) indole sulphate (renal tissue) and (C) indole sulphate
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Figure 6 Effect of adropinin on lipid parameters in STZ-diabetic nephropathy rats. (A) total cholesterol, (B) triglyceride, (C) HDL, (D) LDL and (E) VLDL. Treatment group
was compared with diabetic control, **p<0.001 using one-way ANOVA with Dunnett’s test.

Effect of Adropinin on Cytokines
Parameter

Pro-inflammatory cytokines such as TNF-a, IL-1B, IL-6,
IL-10 and TGF-B1 altered during the diabetic nephropathy.
STZ-induced DN rats demonstrated the increased cyto-
kines TNF-o (Figure 8A), IL-1B (Figure 8B), IL-6
(Figure 8C), TGF-B1 (Figure 8E) and reduced level IL-
10 (Figure 8D) as compared treated and untreated group
rats. Adropinin and metformin treatment significantly

(P<0.001) increased the level of IL-10 and reduced the
level TNF-a, IL-1f, IL-6, TGF-BI.

Effect of Adropinin on Inflammatory

Parameter

Figure 9 shows the effect of NF-kB on the different groups
of rats. STZ-induced DN group rats showed the increased
level of NF-xB and adropinin and metformin significantly
(P<0.001) reduced the level of NF-«kB.
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Figure 8 Effect of adropinin on cytokines in STZ-diabetic nephropathy rats. (A) TNF-a, (B) IL-1, (C) IL-6, (D) IL-10 and (E) TGF-B1. Treatment group was compared with

diabetic control, ***p<0.001 using one-way ANOVA with Dunnett’s test.

Effect on Renal Histopathology

Normal control group rat did not exhibit any abnormal
changes in the renal histopathology of rats. In the nor-
mal control group rats showed the normal glomerular
size, basement membrane thickness and architecture.
STZ-induced DN rats showed the enlargement of glo-
merular size along with the dysregulation of architec-
ture. It also showed the degeneration of tubules with
increased basement membrane thickness. Adropinin
treatment considerably reduced the glomerular size and
reduced the membrane.
Metformin-treated group
showed the similar result as showed in the adropinin

treated group rats (Figure 10).

of basement
histopathology

thickness

rats renal

Discussion

Streptozotocin-induced diabetes mellitus induce the injury in
the B-cells of islets of Langerhans due to decrease in the
insulin secretion, which further leads to the induction of
diabetes and related complications especially diabetic
nephropathy.'® In the current experimental study, STZ-
induced rats exhibited typical characteristics of DM and
body weight loss along with increase in the renal tissue
weight. During the DM, reduced body weight is a common
complication and in this study, we observed reduced body
weight in the STZ-induced rats. According to Kumar et al,
body weight decreased occurred after the STZ treatment due
to dehydration and catabolism of protein and fats.***
Adropinin treatment considerably increased body weight,
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Figure 9 Effect of adropinin on NF-xB in STZ-diabetic nephropathy rats. Treatment
group was compared with diabetic control, **p<0.001 using one-way ANOVA with
Dunnett’s test.

suggesting a reduction of dehydration and catabolism of
protein and fats. Adropinin exhibited remarkable augmented
body weight probably due to its potential effect in maintain-
ing the wasting of muscle ie, gluconeogenesis’s reversal and
reduction of kidney weight.STZ induced DN rats showed
enhanced kidney weight compared to without treated and
other group rats. Adropinin treatment considerably reduced
the kidney weight. The above finding suggests that the
adropinin treatment may prevent kidney hypertrophy.
Hyperglycemia involves in glucose overproduction via
excessive hepatic gluconeogenesis and glycogenolysis and
reduced utilization via tissue and glucose control can protect
the incidence and expansion of DN.** Plasma insulin and
blood glucose level boosted during diabetes, while adropinin

treatment reduced the level of insulin and blood glucose
levels, indicating that adropinin exerts a potential effect on
diabetes.”>® In the meantime, the histopathological study of
STZ boosted the renal section revealed vascular wall thick-
ening, necrosis or degeneration, interstitial inflammation and
moderate degrees of glomerular dilation. While, adropinin
treatment considerably altered these changes in renal histo-
pathology (data not shown). Collectively, the results showed
that adropinin could thwart STZ challenged diabetic rats.
A higher level of glucose in the blood reacts with hemoglo-
bin to produce glycosylated hemoglobin. Higher glycosy-
lated hemoglobin levels observed in the STZ-induced rats
show the poor glycemic control.

Kidney abnormalities progress by altering renal hemo-
dynamics, leading to glomerulosclerosis, renal dysfunction
and proteinuria.”’*®* An imbalance of nitrogen coupled
with reduced protein synthesis starts the generation of non-
protein nitrogenous compounds include creatinine and
BUN during diabetic nephropathy conditions.'® The
boosted level of uric acid, creatinine and BUN in the
serum of diabetic rats specifies progressive renal injury,
an index of altered GFR in diabetic nephropathy.”*>° STZ-
induced DN rats showed increased levels of urine markers
such as protein, urine volume and albumin. The clearance
of creatinine is determined by serum and urine levels of
creatinine, which is an indication of renal function
changes.’’ During the diabetic condition, the high

Figure 10 Showed the renal histopathology of STZ-diabetic nephropathy rats. (A) normal control, (B) STZ-induced DN, (C) STZ treated with adropinin and (D) STZ

treated with metformin.
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creatinine level observed in the blood and decreased level
of creatinine in the urine was commonly observed; suggest
an alteration in renal function.>” Adropinin remarkably
enhanced renal function via increased serum creatinine,
creatinine clearance and reduced total protein, micro-
albumin, urine output.

Oxidative stress plays a major role in diabetes and its
diabetic 2830

Imbalance between the endogenous antioxidant and oxi-

complications such as nephropathy.

dants is considered oxidative stress. Oxidative stress
increased the production of reactive oxygen species
(ROS), which could interact with polyunsaturated fatty
acids and start the generation of lipid peroxidation (LPO)
in the renal tissue and as a result start the toxicity or
damage the renal tissue.> ROS degrades the polyunsatu-
rated fatty acid membrane and generates malondialdehyde
(MDA) and 4-hydroxylnoneal (4-HNE). MDA (unstable
aldehyde) commonly induces oxidative stress via generate
the covalent protein adduct, which serves as a hallmark of
oxidative stress in tissue injury.’* Endogenous free radical
scavenging antioxidant enzymes such as SOD and CAT are
the first defensive line against oxidative damage in mam-
malian systems (Kumar et al, 2018, 2013b). SOD cata-
lyzes the conversion/reduction/oxidation of superoxide
radicals to HO, and molecular oxygen. Other endogenous
antioxidant enzymes such as CAT, involved in the secre-
tion of H,O, and guard the tissue from the highly reactive
hydroxyl radical (OH).*> Studies have suggested that
a reduction in the level of CAT accelerated renal injury
during the diabetic nephropathy via peroxisomal dysfunc-
tion. Various researches suggest that MDA and SOD are
closely related to the DN."' In the current experimental
study, we have observed that reduced levels of SOD and
increased level of MDA in the STZ-induced DN and
adropinin considerably altered the endogenous antioxidant
parameter and suggested the antioxidant effect.

An inflammatory reaction plays a crucial role in the
expansion of diseases. During the inflammatory reaction,
the level of cytokines and inflammatory mediators is
boosted. Inflammatory cytokines (IL-1B, IL-6 and TNF-
a) are involved in the expansion of diabetic nephropathy.>®
Cytokines such as TNF-a exhibited a cytotoxic effect on
epithelial, glomerular and mesangial cells. TNF-a also
induces direct renal injury via generating the free
radicals.>” An IL-6 (another cytokine) boost hastens
mesangial cell proliferation, fibronectin level, alter the
extracellular matrix dynamics and enhances the endothe-
lial permeability.’’** Cytokines such as IL-1p implicated

in the development of irregularities in intraglomerular
hemodynamics related to prostaglandin synthesis.>**’ In
this study, we found that the adropinin considerably
reduced the cytokines in the tissue and serum, suggesting
the anti-inflammatory effect.

It is well proofed that the NF-kB is a crucial target for
the treatment of oxidative stress and inflammatory
reactions.*' NF-kB mediates the expansion of renal dys-
function and takes part in the attenuation of oxidative
stress during the DN. The NF-kB activation is necessary
for phosphorylation and degradation of IxB.** NF-xB
induction creates the imbalance between cytokines and
oxidative stress.*> The NF-kB boosted during DN that
leads to the wup-regulation in the level of pro-
inflammatory cytokines. Our experimental study suggests
that the adropinin significantly reduced the level of NF-kB

and suggested the anti-inflammatory effect.

Conclusion

In conclusion, our experimental data clearly indicated that
adropinin showed a nephroprotective effect via attenuating
the inflammatory and oxidative stress condition possible
via NF-«kB signaling pathway. Further studies are needed
to investigate adropinin clinical use.
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