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ABSTRACT: Purpose: The present study has been designed to investigate
the protective effect of methanolic extract of Albizia odoratissima (AQO) bark
in prevention of streptozotocin (STZ) induced-diabetic nephropathy (DN) in
Wistar rats. Methods: Healthy Wistar rats of either sex weighing 180-200g
were employed in the present study. Experimental diabetes was induced in
rats by injecting STZ at a dose of 45 mg/kg (i.p.). Assessment of DN was
done by estimating glucose level in blood and urine samples. Moreover,
different antioxidant parameters like catalase, superoxide dismutase (SOD)
and thiobarbituric acid reactive substances (TBARS) in kidney tissue
samples were assessed. Additionally, inflammatory cytokines like
interleukin-1 (IL-1), transforming growth factor beta (TGF-f), and tumour
necrosis factor-alpha (TNF-o) were assessed in renal tissue. Results:
Methanolic extract of AO bark (AOB) has shown significant prevention
against diabetes-associated nephropathy. The bark extract decreased glucose
levels both in urine and blood sample. The AO extract, either alone or in
combination with a standard drug (glibenclamide) showed a significant
reduction in oxidative stress in renal tissue, as demonstrated by increased
catalase and SOD levels or decreased TBARS levels compared to diabetic
rats. Additionally, methanolic extract of AOB alone or in combination with
glibenclamide significantly reduced inflammatory cytokines like IL-1, TGF-
B, and TNF-o in diabetic rats. Conclusion: Our studies suggest that
methanolic extract of AOB might be beneficial for the treatment of DN. The
ability of AO to attenuate DN may be mediated by the inhibition of oxidative
stress and inflammatory cytokines by AOB extract.

INTRODUCTION: This is well accepted that the
incidence of Diabetes mellitus (DM) is increasing
worldwide 2. DM is a chronic metabolic disorder
characterized by hyperglycemia, glycosuria,
polyuria, polydipsia, insulin resistance, and relative
insulin deficiency > *.

QUICK RESPONSE CODE

DOI:
10.13040/1JPSR.0975-8232.14(1).497-04

This article can be accessed online on
WWW.ijpsr.com

*':-.-

DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.14(1).497-04

International Journal of Pharmaceutical Sciences and Research

Moreover, this is documented that the number of
people affected with DM is expected to double in
the next decade, ultimately increasing the burden
on healthcare providers.

According to the world health organization
(WHO), about 422 million people have diabetes,
accounting for about 1.5 million deaths each year °.
DM mortality results from the complications
coupled with it, which include nephropathy,
neuropathy, retinopathy and cardiomyopathy > °.
Surprisingly, diabetic nephropathy (DN) affects
approximately one-third of people with DM and is
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considered the most lethal complication of DM. It
has been demonstrated that oxidative stress
accounts for the pathophysiological feature in DN,
which can be caused by hyperglycemia ’. The
enhanced oxidative stress involves the increased
production of reactive oxygen species (ROS) "%, In
addition, it has been reported that oxidative stress
has been associated with increased pro-
inflammatory cytokines, such as interleukin-1 (IL-
1), tumor necrosis factor-alpha (TNF-a), and
transforming growth factor beta (TGF-B), which
ultimately lead to the development and progression
of DN * %,

The herbal plants and plant products have been
used to cure many fatal diseases for ages, as they
lack the side effects associated with chemical
medicines **. The potential of herbal medicine to
treat various metabolic disorders is attributed to the
different types of the photochemical present in
them, such as flavonoids, tannins, alkaloids,
polysaccharides, and hormones Albizia
odoratissima  (AO) (family:  Mimosaceae),
commonly known as Black Siris in Hindi, is known
by different names in different languages like

Bhusirisah in  Sanskrit, Karmaru in Punjabi,
Cinduga in Telgu, Karuvagai in Tamil and Ceylon
rose-wood in  English > The plant is

characterized by a large erect tree 15-25 m tall,
which is well distributed in sub-Himalayan tracts,
slopes, and valleys. The plant generally exists in
peninsular India, Assam, West Bengal, and the
western ghats of South India *°.

AO is a deciduous tree having dark grey bark,
bipinnate leaves with 4-15 pairs of leaflets. The
flowers are pale yellowish white, fragrant in
terminal heads and redish brown at maturity ** *°.
AO bark showed potential effects in traditional
Indian medicine for the treatment of leprosy,
ulcers, cough, skin diseases, rheumatism,
bronchitis, diabetes, and burning sensation * *.
The phytochemical screening of AOB's methanolic
extract has shown the presence of flavonoids,
glycosides, tannins and phenolic compounds,
phytosteroids and saponins > . These organic
compounds show a budding resource for the
sighting and development of new antidiabetic
molecules. Although studies have shown the
potential of AO bark in different diseases, its
impact on the mitigation of DN has not been
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investigated. Hence, the present study was designed
to investigate the potential effect of methanolic
extract of AOB bark in the prevention of
streptozotocin (STZ) induced-DN in Wistar rats.

MATERIALS AND METHODS:

Procurement and Identification of Plant
Material: The bark was collected from Haryana,
India. The plant's bark was identified as Albizia
odoratissima (family: Mimosaceae) by Dr. N. K.
Yadav, Chairperson Department of Botany, Indira
Gandhi University, Rewari, Haryana and also by
the National Institute of Science Communication
and Information Resources, New Delhi with Ref.
No. NISCAIR/RHMD/  Consult/2020/3737-38
dated 31/12/2020.

Preparation of Plant Extract: The bark of Albizia
odoratissima was dried in the shade for two weeks.
The dried bark was coarsely powdered and sieved
(#40). Afterward, the powdered and sieved bark
was stored in an air-tight container at room
temperature. The dried powder was subsequently
extracted with methanol, which was preserved in
the refrigerator at 4 °C™.

Preliminary Phytochemical Screening: The
preliminary phytochemical screening of Methanolic
AOB extract was carried out following the standard
procedure.

Animals: Healthy Wistar rats weighing 180-200
gm were obtained from BMRL, Rajasthan, India.
The animals were maintained at 12-hour light and
dark cycle in the registered animal house at BMRL,
Rajasthan. The rats were fed with a standard food
pellets diet. Water was provided to rats as ad
libitum.

Rats were left for one week for acclimatization
before starting the study. Animal experiments were
carried out according to the standard guidelines of
the Committee for the purpose of control and
supervision of experiments on animals (CPCSEA),
India. The experimental protocol was approved by
the Institutional Ethical Committee (IAEC) of
BMRL, Rajasthan (Reg.No.-2005/PO/RcBT/S/18/
CPCSEA).

Induction and Assessment of Experimental DN:
Experimental DN was induced by injecting STZ at
a dose of 45 mg/kg (i.p.), which was freshly
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prepared in 0.1 citrate buffer at pH 4.5 in rats *'.
Seven days after the induction of diabetes, the
blood glucose level was measured from the retro
orbital plexus.

The fasting blood glucose levels were determined
in blood samples using a strip-operated glucometer
(Accu-Check, Roche Diagnostics Pvt. Ltd., New
Delhi, India). In addition, urine glucose levels were
assessed in the urine samples collected under a
layer of toluene by 3, 5-dinitrosalicylic acid
method.

The animals with blood glucose levels exceeding
250 mg/dl were regarded as diabetic and used for
further study. The blood and urine glucose levels
were measured before treatment and on the first,
second, third, and fourth weeks respectively.

After the completion of four weeks, the
experimental animals' blood was withdrawn via
retro orbital plexus.

Experimental Design: All experimental animals
are divided into Seven groups, each group having
six animals, and treated once a day for 28 days as
follows:

Group I: Normal control: given only vehicle.
Group 1l: Diabetic control (STZ 45 mg/kg,i.p).

Group II: AO bark extract per se Group (500
mg/k.g, p.0).

Group IV: Glibenclamide (2.5 mg/kg body weight)
treated group.

Group V: AO bark extract (250 mg/kg, p.o) treated
group.

Group VI: AO bark extract (500 mg/kg, p.o) treated
group.

Group VII: AO bark extract (500 mg/kg, p.o) +
Standard drug (Glibenclamide) treated group.

Blood Samples and urine samples were collected
on 48 hrs and after every week and centrifuged.
The estimation of various biochemical parameters
was conducted in blood serum.

Kidney Antioxidant Parameters: A 10%, w/v
kidney homogenate was prepared with 0.1 M PBS.
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Subsequently, it was centrifuged at 12000 g for 10
minutes. The commercially available Kkits were
used to determine catalase °, superoxide dismutase
20 and TBARS levels ! in the supernatant.

Measurement of Inflammatory Cytokines: For
the measurement of inflammatory cytokines in
renal tissue, a total of 20 micrograms of renal tissue
were rapidly frozen in liquid nitrogen.
Subsequently, in order to collect the supernatant,
the tissue was thawed, homogenized, and
centrifuged at 13,400xg at 4°C for 15 min.

Further, the IL-1, TGF-B, and TNF-a levels in the
renal tissue were measured using a rat IL-1 ELISA
kit, rat TGF-p ELISA kit, and rat TNF-a ELISA
Kit, respectively.

Statistical Analysis: Dennett’s test was used for
statistical comparison, and p values (P<0.05) were
considered significant for control. The data were
further analyzed by a one-way ANOVA test
followed by Tukey multiple comparison tests. The
values are expressed as mean = SD. The p values
(P<0.05) were considered statistically significant.

RESULTS:
Preliminary Phytochemical Screening: The
phytochemical screening of methanolic AOB

extract revealed the presence of numerous
phytoconstituents  like alkaloids, flavonoids,
phenolic compounds, terpenoids, tannins, and

saponins.

Effect of Methanolic AOB Extract on Blood and
Urine Glucose Levels: STZ administration
produced significantly raised fasting blood glucose
levels in the diabetic group compared to the normal
control.

Also, the urine glucose levels were significantly
increased in STZ-treated rats. Treatment with
methanolic extract of AOB at different doses of
250 mg/Kg and 500 mg/kg alone or in combination
with  glibenclamide showed a gradual and
significant reduction in the fasting blood glucose
and urine glucose levels when compared to diabetic
control Tables 1-2.

The results indicate the potential of methanolic
extract of AOB in the gradual reduction of blood
and urine glucose levels.
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TABLE 1: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND IN COMBINATION WITH
GLIBENCLAMIDE ON URINE GLUCOSE LEVEL

Normal Diabetic AO perse  Glibenclamide AO 250 AO 500 AO 500 mg/kg +
Control Control 2.5 mg/kg mg/kg mg/kg Glibenclamide
0Week 1.72+0.33 1.95+0.35 1.87+0.23 2.22+0.19 1.655 + 1.82+0.35 2.26 £0.25
0.16
Week 1  1.89+0.26 5221 +1.42* 1.12+0.42 49.54 +1.25** 58.27 + 54.14 + 44.65 + 3.53**
2.74%* 0.89**
Week2 2.02+039 6951+141* 152+0.63 46.51+0.51** 51.18 + 46.21 + 38.12 + 0.45**
0.85** 0.45**
Week3 215+035 7245+1.23* 221+045 42.21+0.41** 47.56 + 40.12 + 31.92 + 0.39**
0.32** 0.31**
Week4  1.86+040 7854+1.21* 2.32+0.35 35.21 +0.45** 43.15 + 33.82 + 25.68 £+ 0.29**
0.19** 0.28**

All the values are expressed as mean +SD. *P<0.05 compared with normal control, **P<0.05 compared with diabetic control

TABLE 2: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND IN COMBINATION WITH
GLIBENCLAMIDE ON BLOOD GLUCOSE LEVEL

Normal Diabetic AO perse  Glibenclamide AO 250 AO 500 AO 500 mg/kg +
Control Control 2.5 mg/kg mg/kg mg/kg Glibenclamide

0 Week 93.6+281 95.6+3.22 95.6+281 97.1+£212 98.1+252 95.3+3.62 94.1 +2.83
48 Hours 95.2 +£2.63 522.6 £ 97.2+2.63  552.2+282** 554.6 + 557.9 % 533.6 +10.63**

3.51*% 2.62** 4.22%*

Week 1 96.7£1.72 540.9 £ 97.7+1.72 503.1+1.82** 5255+ 499.5 + 479.1 +8.26™*
2.56* 1.82** 4.72%*

Week 2 95.2+222 549.3 96.2+222 458.2 +2.53** 492.3 + 482.3 + 413.8 +4.82**
3.12* 3.72** 3.74**

Week 3 94.2+1.35 552.8 + 96.2+ 135 4134 +1.92** 476.8 £ 432.8 £ 353.7 +7.53**
3.13* 3.82** 3.92**

Week 4 929+ 1.16 562.2 + 959+1.16 363.7 £ 1.55** 420.6 £ 381.1+ 289.5 +4.53**
4.72* 1.72*%* 4.25**

All the values are expressed as mean +SD. *P<0.05 compared with normal control, **P<0.05 compared with diabetic control
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FIG. 1: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND IN COMBINATION WITH GLIBENCLAMIDE
ON CATALASE LEVELS. All the values are expressed as mean £SD. *P<0.05 compared with normal control, **P<0.05
compared with diabetic control.

SOD (U/ mg protein)

FIG. 2: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND IN COMBINATION WITH GLIBENCLAMIDE
ON SOD LEVELS. All the values are expressed as mean +SD. *P<0.05 compared with normal control, **P<0.05 compared
with diabetic control.
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ON TBARS LEVELS. All the values are expressed as mean =SD. *P<0.05 compared with normal control, **P<0.05 compared
with diabetic control.

60
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FIG. 4: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND IN COMBINATION WITH GLIBENCLAMIDE
ON IL-1 LEVELS. All the values are expressed as mean £SD. *P<0.05 compared with normal control, **P<0.05 compared

with diabetic control.

TGF-B (pg/ml)

FIG. 5: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND IN COMBINATION WITH GLIBENCLAMIDE
ON TGF-B LEVELS. All the values are expressed as mean £SD. *P<0.05 compared with normal control, **P<0.05 compared

with diabetic control.

TNF-0 (pg/ml)

-

FIG. 6: EFFECT OF METHANOLIC AOB EXTRACT ALONE AND iN COMBINATION WITH GLIBENCLAMIDE
ON TNF- A LEVELS. All the values are expressed as mean +SD. *P<0.05 compared with normal control, **P<0.05 compared

with diabetic control.
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Effect of Methanolic Extract of AOB on Renal
Oxidative Stress Parameters: Renal oxidative
stress parameters like catalase and SOD were
significantly decreased, and TBARS levels were
augmented in the diabetic group when compared to
the normal group. Administration of methanolic
extract of AOB at different doses of 250 mg/Kg
and 500 mg/kg alone or in combination with
glibenclamide showed a gradual and significant
decline in oxidative stress in renal tissue, as
demonstrated by increased catalase and SOD levels
and decreased TBARS levels when compared to
diabetic control (Fig. 1-3). The results indicate the
reduction of oxidative stress parameters by
treatment with methanolic AOB extract.

Effect of Methanolic Extract of AOB on
Inflammatory Cytokines Parameters: The
inflammatory cytokines like IL-1, TGF-B, and
TNF-a were significantly increased in diabetic rats
compared to the normal group. Treatment with
methanolic extract of AOB at different doses of
250 mg/Kg and 500 mg/kg alone or in combination
with  glibenclamide  significantly  reduced
inflammatory cytokines like IL-1, TGF-B, and
TNF-a when compared to diabetic control rats
(Fig. 4-6). These results indicate that methanolic
extract of AOB significantly ameliorates renal
inflammatory cytokines in diabetic rats gradually.

DISCUSSION: DN represents a  serious
complication of DM, which is widely accepted to
be the widespread cause of end-stage renal failure "
8 This has been reported that nearly one-fourth
percent of type 1 and one-third percent of patients
with type-1l diabetes experience DN 2. Although
numerous therapeutic agents are available in
treating diabetes and its complications, widespread
interest has been developed during the last few
decades about the use of herbal drugs in treating
patients presented with DN ?* %, Hence the present
study investigated the potential of methanolic AOB
extract in experimental DN. Nephropathy has been
well demonstrated to result from damage due to
high blood and urine glucose in patients presented
with diabetes . The high blood and urine glucose
level have been found to affect the filtration of
blood from kidney arteries, thereby resulting in the
development and progression of DN & 2. In the
present study, STZ was used for the induction of
experimental diabetes in rats. Administration of
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methanolic extract of AOB lowered the STZ-
induced increase in blood and urine glucose levels,
which confirms the antihyperglycemic activity of
the extract as reported by earlier reported studies.
Prolonged hyperglycemia has been reported to be
an important factor for the progression and
development of DN. Hyperglycemia has been well
reported to attenuate the antioxidative mechanism
and lead to high oxidative stress ?°. Furthermore,
DN-induced enhanced oxidative stress leads to
dysfunction in the defense system against free
radicals. This results in the generation of more
ROS/TBARS and inactivation of SOD and CAT,
which ultimately leads to the deleterious effects on
the kidney as a result of superoxide anion and
hydrogen peroxide accumulation and damage %> %.

In the present study, enhanced oxidative stress in
diabetic kidneys was observed by the elevation of
renal concentration of TBARS and decreased levels
of SOD and CAT in diabetic animals. The
administration of methanolic extract of AOB
showed significant improvement in renal function
by decreasing TBARS levels and increasing the
SOD and CAT levels. This suggests the inhibitory
effect of AOB extract on oxidative stress
parameters and the protective effect against DN-
induced kidney damage.

This has been demonstrated that chronic
hyperglycemia-mediated DN induces oxidative
damage and inflammation. In addition, the

generation of ROS results in the elevation of IL-1,
TGF-B, TNF- a, and other inflammatory mediators
2’ Hence, this can be concluded that
hyperglycemia contributes greatly to kidney injury
in diabetes. In addition, a strong association has
been found between oxidative stress and
inflammation metabolically %. This has been well
reported that oxidative stress-induced pro-
inflammatory cytokine generation mediates the
production of ROS. This further enhances oxidative
stress and ultimately leads to DN %> %8, The diabetic
rats showed increased pro-inflammatory cytokines
like IL-1, TGF-B, and TNF-a in both serum and
renal tissue. Treatment of diabetic rats with
methanolic AOB extract significantly suppressed
the inflammation, as confirmed by the decreased
expression of renal pro-inflammatory cytokines in
the renal tissue. The above findings suggest the
potent antioxidant and anti-inflammatory effects of
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methanolic AOB extract in experimental DN.
However, few studies have investigated the
antidiabetic and renoprotective effects of AOB
extract. The present study presents the evidence
that methanolic extract of AOB ameliorated
hyperglycemia, oxidative stress, inflammation, and
renal injury in STZ-induced diabetic rats, which
may pave the way to further studies.

CONCLUSION: In the present study, the
enhanced blood and urine glucose levels were
significantly ~ decreased by  administering
methanolic extract of Albizia odoratissima bark in
STZ-induced DN. Moreover, treatment with
methanolic AOB extract significantly showed renal
protection in DN-induced enhanced oxidative
stress. In addition, the inflammatory cytokines were
significantly reduced by the administration of
methanolic extract of AOB that showed potential
nephroprotection against STZ-induced DN. Further
studies are needed in this regard to assess the
potential of the plant extract in experimental DN.

ACKNOWLEDGEMENTS: Nil

CONFLICTS OF INTEREST: The authors have
no conflicts of interest regarding this investigation.

REFERENCES:

1. Khan MAB, Hashim MJ, King JK, Govender RD, Mustafa
H and Al Kaabi J: Epidemiology of Type 2 Diabetes -
Global Burden of Disease and Forecasted Trends. Journal
of Epidemiology and Global Health 2020; 10: 107-111.

2. Tinajero MG and Malik VS: An Update on the
Epidemiology of Type 2 Diabetes: A Global Perspective.
Endocrinology and Metabolism Clinics of North America
2021; 50: 337-355.

3. Strain WD and Paldanius PM: Diabetes, cardiovascular
disease and the microcirculation.  Cardiovascular
Diabetology 2018; 17: 57.

4. Galicia-Garcia U, Benito-Vicente A, Jebari S, Larrea-
Sebal A, Siddigi H, Uribe KB, Ostolaza H and Martin C:
Pathophysiology of Type 2 Diabetes Mellitus.
International Journal of Molecular Sciences 2020; 21:
6275.

5. Cannon A, Handelsman Y, Heile M and Shannon M.
Burden of Illness in Type 2 Diabetes Mellitus: Journal of
Managed Care and Specialty Pharmacy 2018; 24: S5-S13.

6. Cole JB and Florez JC: Genetics of diabetes mellitus and
diabetes complications. Nature Reviews Nephrology 2020;
16: 377-390.

7. Samsu N: Diabetic Nephropathy: Challenges in
Pathogenesis, Diagnosis, and Treatment. Biomed Research
International 2021; 2021: 1497449.

8. Meza Letelier CE, San Martin Ojeda CA, Ruiz Provoste JJ
and Frugone Zaror CJ: Pathophysiology of diabetic
nephropathy: a literature review. Medwave 2017; 17:
€6839. .

International Journal of Pharmaceutical Sciences and Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Rayego-Mateos S, Morgado-Pascual JL, Opazo-Rios L,
Guerrero-Hue M, Garcia-Caballero C, Vazquez-Carballo
C, Mas S, Sanz AB, Herencia C, Mezzano S, Gomez-
Guerrero C, Moreno JA and Egido J: Pathogenic Pathways
and Therapeutic Approaches Targeting Inflammation in
Diabetic Nephropathy. International Journal of Molecular
Sciences 2020; 21: 3798

A/L B Vasanth Rao VR, Tan SH, Candasamy M and
Bhattamisra SK: Diabetic nephropathy: An update on
pathogenesis and drug development. Diabetes and
Metabolic Syndrome 2019; 13: 754-762.

Li FS and Weng JK: Demystifying traditional herbal
medicine with modern approach. Nature Plants 2017; 3:
17109.

Al-Asmari AK, Khan HA, Manthiri RA, Al-Khlaiwi AA,
Al-Asmari BA and Ibrahim KE: Protective effects of a
natural herbal compound quercetin against snake venom-
induced hepatic and renal toxicities in rats. Food and
Chemical Toxicology 2018; 118: 105-110.

Gomez-Sierra T, Eugenio-Perez D, Sanchez-Chinchillas A
and Pedraza-Chaverri J: Role of food-derived antioxidants
against cisplatin  induced-nephrotoxicity. Food and
Chemical Toxicology 2018; 120: 230-242.

Kumar D, Kohli S, Kumar S, Gupta J, Jain P and Pundir
RK: Screening of Methanolic Bark Extract of Albizia
odoratissima for Antimicrobial Activity. Pharmacognosy
Communications 2011; 1: 47-49.

Kumar D, Kumar S, Kohli S, Arya R and Gupta J:
Antidiabetic activity of methanolic bark extract of Albizia
odoratissima Benth. in alloxan induced diabetic albino
mice. Asian Pacific J of Tropical Medicine 2011; 900-903.
Banothu V, Neelagiri C, Adepally U, Lingam J and
Bommareddy K: Phytochemical screening and evaluation
of in vitro antioxidant and antimicrobial activities of the
indigenous medicinal plant Albizia odoratissima.
Pharmaceutical Biology 2017; 55: 1155-1161.

Wu KK and Huan Y: Streptozotocin-induced diabtesic
models in mice and rats. Current Protocols in
Pharmacology 2008; 40: 114.

Gail LM: Use of Dinitrosalicylic Acid Reagent for
Determination of Reducing Sugar. Analytical Chemistry
1959; 31: 426-428.

Aebi H: Catalase. In: Bergmeyer HU, (ed.) Methods of
Enzymatic Analysis. New York: Academic Press 1984; pp:
673-84.

Kono Y: Generation of superoxide radical during
autooxidation of hydroxylamine and an assay for superox-
ide dismutase. Archives of Biochemistry and Biophysics
1978; 186: 189-195.

Niehius WG and Samuelson D: Formation of
malondialdehyde from phospholipids arachidonate during
microsomal lipid peroxidation. European Journal of
Biochemistry 1968; 6: 126-130.

Kumar S, Mittal A, Babu D and Mittal A: Herbal
Medicines for Diabetes Management and its Secondary
Complications. Current Diabetes Reviews 2021; 17: 437-
456.

Bilal M, Igbal MS, Shah SB, Rasheed T and Igbal HMN:
Diabetic Complications and Insight into Antidiabetic
Potentialities of Ethno- Medicinal Plants: A Review.
Recent Patents on Inflammation and Allergy Drug
Discovery 2018; 12: 7-23.

Lin YC, Chang YH, Yang SY, Wu KD and Chu TS:
Update of pathophysiology and management of diabetic
kidney disease. Journal of the Formosan Medical
Association 2018; 117: 662-675.

503



Dharmendra and Hafeez, IJPSR, 2023; Vol. 14(1): 497-504.

25. Luc K, Schramm-Luc A, Guzik TJ and Mikolajczyk TP:
Oxidative stress and inflammatory markers in prediabetes
and diabetes. J of Phys and Pharma 2019; 70: 809-24.

26. Hussain Lodhi A, Ahmad FU, Furwa K and Madni A:
Role of Oxidative Stress and Reduced Endogenous
Hydrogen Sulfide in Diabetic Nephropathy. Drug Design,
Development and Therapy 2021; 15: 1031-1043.

27.

28.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Jung SW and Moon JY: The role of inflammation in
diabetic kidney disease. Korean Journal of Internal
Medicine 2021; 36: 753-766.

Ma X, Chen Z, Wang L, Wang G, Wang Z, Bo Dong X,
Wen B and Zhang Z: The Pathogenesis of Diabetes
Mellitus by Oxidative Stress and Inflammation: Its
Inhibition by Berberine. Frontiers in Pharma 2018; 9: 782.

How to cite this article:

Dharmender and Hafeez A: The methanolic extract of Albizia odoratissima bark attenuated the development of diabetic nephropathy in
rats. Int J Pharm Sci & Res 2023; 14(1): 497-04. doi: 10.13040/1JPSR.0975-8232.14(1).497-04.

All © 2023 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

504



