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Introduction

ABSTRACT
Introduction: The undesirable effect of antidiabetic drugs prompted attention to discover novel medicines to
manage hyperglycemia-associated complications. This study investigated the effectiveness of Anacardium
occidentale nuts on kidney function in hyperglycemia diabetic rats.
Material and methods: Forty male matured rats weighing 200 + 20 g were used. Diabetes was induced
with a repeated dose (35 mg/kgb.wt) of freshly prepared streptozotocin injected intraperitoneally. The rats
were grouped into 5 groups, 8 rats/group. Group I: control: Group II: Diabetic; Group IIl & IV: Diabetic +
100 mg/kgb.wt & 200 mg/kgb.wt Anacardium occidentale nuts; Group V: Diabetic + 200 mg/kgb.wt met-
formin. The rats were anesthetized and sacrificed after 21 days of treatment. Blood samples and kidney
homogenates were used for biochemical assay.
Results: Insulin, fasting blood glucose (FBG), glycated hemoglobin (HbA1c), kidney potassium (K*),
chloride (CI), bicarbonate (HCO,), creatinine, blood urea nitrogen (BUN), triglycerides (TG), total choles-
terol (TC), low-density lipoprotein-cholesterol (LDL-C), malondialdehyde (MDA), tumor necrosis factor-a
(TNF-a), interleukin-6 (IL-6), interleukin-1B (IL-1p) significantly (p < 0.05) increased in diabetic rats. Body
weight, total protein (TP), kidney high-density lipoprotein-cholesterol (HDL-C), superoxide dismutase (SOD),
catalase (CAT), and reduced glutathione (GSH) decreased significantly. Anacardium occidentale nuts
administration reduced the insulin, FBG, HbA1c, kidney biomarkers, TG, TC, LDL-C, MDA, TNF-a, IL-6, &
IL-1B levels and, improved the body weight, TR, HDL-C, SOD, CAT, and GSH levels.
Conclusion: Anacardium occidentale nuts mitigates hyperglycemia and restores kidney function via at-
tenuation of oxidative stress and inflammation in the kidney. It could be used as a novel drug to manage
diabetes-associated kidney complications.
Keywords: Anacardium occidentale nuts, hyperglycemia, kidney biomarkers, lipid profile,
oxidative stress & inflammation
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inadequate insulin produced by pancreatic beta-cells
(B-cells) or insensitivity to insulin action by peripheral

The prevalence of diabetes mellitus in 2015 was
approximately 415 million and was recently estimated to
reach 330 million by 2030 and 642 million by 2040 [1].

Diabetes mellitus (DM) is a metabolic disorder
characterized by elevated blood glucose as a result of

tissues [2]. Chronic uncontrolled hyperglycemia causes
macro-vascular and micro-vascular complications such
as diabetic nephropathy in diabetic patients [3].
Approximately 40% of global diabetic patients
suffer diabetic nephropathy [4]. Diabetic nephropathy
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is a chronic condition that affects the structure and
function of small blood vessels in diabetic people.
Diabetic nephropathy is recognized as a major cause
of glomerular dysfunction, hyper-filtration, and albu-
minuria which consequently leads to the progression
of end-stage renal disease (ESRD) [5]. Also, diabetic
nephropathy increases cardiovascular disease risk [6].
The mechanism involved in the initiation, pathogenesis,
and progression of diabetic nephropathy involves the
interaction between oxidative stress-induced inflamma-
tion and apoptotic in renal tissues [3]. The anti-diabetic
medications used to manage diabetes display many
harmful complications and are ineffective in curing the
adverse effects [7]. However, there is a growing re-
search interest in medicinal plants’ benefits in managing
diabetes and related complications [8].

Anacardium occidentale (A. occidentale) famously
known as cashew, is a tropical plant that belongs to
the family of Anacardiaceae [9]. A. occidentale parts
include the leaves, bark, and nuts are used medicinal-
ly for several ailments, and evidence from numerous
research studies showed that A. occidentale parts
possess potent anti-diabetic, antioxidant, antibacterial,
anti-diarrhea and anti-inflammatory properties [10].
Preliminary phytochemical analysis of A. occidentale
proved the presence of bioactive compounds includ-
ing saponins, glycosides, proteins, alkaloids, tannins,
phenolics, and flavonoids with hypoglycemic proper-
ties [11]. Also, the nuts demonstrated lipid-lowering
effects [12]. To date, the pharmacological effects of A.
occidentale on improving kidney function in diabetes
with chronic hyperglycemia remain elusive. Therefore,
this study investigated the therapeutic properties of
A. occidentale nuts on hyperglycemia-induced renal
function impairment in diabetic rats.

Material and methods
Drugs and chemicals

Streptozotocin, citrate buffer, phosphate buffered
saline, normal saline, metformin. All chemicals used
are analytical grade.
Anacardium occidentale Nuts extraction

The Anacardium occidentale (A. occidentale) nuts
were collected at the Ladoke Akintola University of

Technology Agricultural Research Farm. The nuts
were air-dried, the outer-coated layer was removed

and the nuts were ground into a fine powder. 1 gram of
the powdered form was extracted with 80% methanol
in a Soxhlet apparatus. The solid extract obtained was
placed into a rotary evaporator under reduced pressure
to form a crude semi-solid and stored at —4°C till needed.

Experimental animals

Forty adult male Wistar rats weighing between
200 = 20 g were utilized. The animals were purchased
at the Physiology Department Animal House, Ladoke
Akintola University of Technology, Ogbomoso, Oyo-State,
Nigeria. During the two weeks of acclimatization, the rats
were kept in a well-cleaned ventilated polypropylene cage
and allowed to have access to feed and water ad libitum
under a pathogen-free standard environment condition
of temperature 25 = 2°C, relative humidity 50 = 5%,
and 12:12 hours light/dark. All experimental procedures
were carried out by the National Institutes of Health’s
(NIH) Guide for the Care and Use of Laboratory Animals
guidelines and was given an Ethical approval number:
ERCFBMSLAUTECH:021/01/2024 by Ladoke Akintola
University of Technology Research Ethical Committee.

Diabetes induction

After acclimatization, the rats were fed a high-fat
diet for six weeks before diabetes induction. The rats
fasted overnight and intraperitoneal injected with
a freshly prepared repeated dose (35 mg/kgb.wt) of
streptozotocin (STZ) to induce diabetes. The animals
were also administered with a 2% glucose solution to
hinder drug-induced hypoglycemic death. The rats’
blood samples were collected through the tail vein after
72 hours of STZ injection to check the fasting blood
glucose levels using a glucometer. Rats with fasting
blood glucose (FBS) levels > 200 mg/dL were consid-
ered diabetic and selected for experimental.

Animals grouping

Eight non-diabetic rats served as control and thir-
ty-two rats were rendered diabetic. The animals were ran-
domly distributed into 5 groups, 8 rats/group as follows:
— Group I: control (non-diabetic);

— Group lI: Diabetic (untreated);

— Group llI: Diabetic + 100 mg/kgb.wt A.occidentle
nuts (low dose);

— Group IV: Diabetic + 200 mg/kgb.wt A.occidentle
nuts (high dose);

— Group V: Diabetic + 200 mg/kgb.wt metformin.
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The treatment lasted for 21 days. Food intake and
water intake were measured daily, and body weight and
fasting blood glucose levels were determined weekly
throughout the treatment period.

Determination of the nuts human dose

The human equivalent dose (HED) of the nuts
for low dose and high dose is 16.2 mg/kg/day and
32.4 mg/kg/day. These were determined based on the
established Food and Drug Administration formula [13]:

HED = Animal dose x correction factor (K_).

Rat K = 0.162.

Biochemical assay

After administration of the last dose of the nuts extract,
the animals were allowed to fast overnight (12 hours)
and anesthetized with ketamine (40 mg/kgb.wt)
and xylazine (20 mg/kgb.wt) doses to render the ani-
mals' unconsciousness. The animals were sacrificed by
cervical dislocation and dissected inferior-superiorly.
Blood samples were collected from the apex beat of the
rats’ hearts. The kidneys were isolated, rinsed in normal
saline, and homogenized with cold phosphate-buffered
saline. The blood samples and kidneys’ homogenates
were centrifuged separately at 3500 rpm for 15 minutes
at —4°C respectively. The retrieved clear supernatant
plasma was used for the biochemical assay parame-
ter estimation.

Fasting blood glucose levels were measured with
a glucometer using the glucose-oxidase/peroxidase
(GOD-POD) method. Insulin and glycated hemoglobin
(HbA1c) levels were using the enzyme-linked immuno-
sorbent assay (ELISA) method with respective assay kits.

Total protein, kidney electrolytes and biomarkers
K*, CI-, HCOg", creatinine, and blood urea nitrogen
(BUN) were determined with available commercial kits
following the manufacturer’s guidelines.

Kidney triglycerides (TG), total cholesterol (TC), and
high-density lipoprotein-cholesterol were determined
using an enzymatic colorimetric method with commer-
cial kits according to the manufacturer’s instructions,
and kidney low-density lipoprotein-cholesterol (LDL-C)
was calculated by Friedewald et al. [14] equation:
LDL-C = TC - (HDL-C + TG/5) [14]. Cardiovascular risk
indices (CRI) were calculated as TG/HDL-C.

Atherogenic Coefficient (AC) and Castelli’s Risk
Index-1 (CRI) were calculated using the following formulas:

AC = (TC - HDL-C) / HDL-C
CRI = TC/ HDL-C.

Kidney oxidative stress marker malondialdehyde
(MDA), antioxidant activities of catalase (CAT) and super-
oxide dismutase (SOD), and inflammatory cytokines’ tu-
mor necrosis factor-alpha (TNF-a), interleukin-1p (IL-1p),
interleukin-6 (IL-6), were measured using ELISA with
each specific assay kits following the manufactur-
er’s protocol.

Renal histological examination

The small portions were cut from the rinsed kidneys
and stored in 10% formalin. The kidneys were fixed in
paraffin wax and 5um of the tissue sections were stained
with hematoxylin and eosin (H&E). The stained tissue
sections were examined for any histological changes
under a light microscope (400X).

Statistical analysis

Data were analyzed using GraphPad Prism. Results
are presented as the mean + standard error of the
mean (SEM). Statistical significance was determined
with analysis of variance (ANOVA) followed by Tukey’s
post hoc test. A p < 0.05 was considered statistical-
ly significant.

RESULTS

Effect of Anacardium occidentale nuts methanolic
extract on body weight and total protein in
HFD/STZ-induced diabetic rats

The body weight and total protein of diabetic rats
reduced (p < 0.05) significantly compared with control.
Supplementation of low dose (100 mg/kgb.wt) and
high dose (200 mg/kgb.wt) A. occidentale nuts to the
diabetic rats improved the body weight and total protein
compared with untreated diabetic rats (Fig. 1A, B).

Effect of Anacardium occidentale nuts methanolic
extract on food and water intake
in HFD/STZ-induced diabetic rats

Food intake decreased and water intake increased
(p < 0.05) significantly in the diabetic rats compared
with control. The treatment of diabetic rats with low
dose (100 mg/kgb.wt) and high dose (200 mg/kgb.wt)
A. occidentale nuts significantly reduced water intake
and no significant difference in food intake compared
with the untreated diabetic rats. (Fig. 1C, D).
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Figure 1. Effect of A. occidentale nuts methanolic extract on (A) body weight (B) total protein(C) food intake (D) water
intake in HFD/STZ-induced diabetic rats. Values are expressed as mean = SEM (n = 8); *significant at p < 0.05 compared
with the control; #significant at p < 0.05 compared with untreated diabetic group

Effect of Anacardium occidentale nuts methanolic
extract on insulin, blood glucose, and glycated
hemoglobin in HFD/STZ-induced diabetic rats

Diabetic rats showed a significant (p < 0.05) in-
crease in the plasma insulin, FBG, and HbA1c levels
compared with the control group. Administration of low
dose (100 mg/kgb.wt) and high dose (200 mg/kgb.wt) A.
occidentale nuts extract to the diabetic rats significantly
decreased the insulin, FBG, and HbA1c levels compared
to the untreated diabetic group (Figure 2A, B & C).

Effect of Anacardium occidentale nuts methanolic
extract on kidney function biomarkers and renal in
HFD/STZ-induced diabetic rats

The levels of renal HCO,, CI, and K* decreased
(p < 0.05) significantly and BUN and CRT significantly
increased in diabetic rats compared to the control group.

Administration of low dose (100 mg/kgb.wt) and high dose
(200 mg/kgb.wt) A. occidentale nuts extract to the diabetic
rats significantly increased the HCO;', CIr, K* and total
protein levels and decreased the BUN and CRT levels
in comparison to the untreated diabetic group (Table 1).

Effect of Anacardium occidentale nuts methanolic
extract on kidney lipid profile in HFD/STZ-induced
diabetic rats

Compared with the control rats, there was a signif-
icant (p < 0.05) increase in the levels of TG, TC, LDL,
TG/HDL-c ratio, and Castelli’s risk index in diabetic rats,
and HDL levels were reduced significantly. Administration
of low dose (100 mg/kgb.wt) and high dose (200 mg/kgb.
wt) A. occidentale nuts extract to the diabetic rats signifi-
cantly elevated the HDL levels and remarkably reduced
TG, TC, LDL, TG/HDL-c ratio and Castelli’s risk index lev-
els compared to the untreated diabetic group (Table 2).
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Figure 2. Effect of A. occidentale nuts methanolic extract
on (A) insulin (B) fasting blood glucose (C) glycated
hemoglobin in HFD/STZ-induced diabetic rats. Values
are expressed as mean = SEM (n = 8); *significant
at p < 0.05 compared with the control; #significant at
p < 0.05 compared with the untreated diabetic group

Effect of Anacardium occidentale nuts methanolic
extract on kidney oxidative stress marker and
antioxidants in HFD/STZ-induced diabetic rats

The marker of oxidative stress malondialdehyde
(MDA) significantly (p < 0.05) increased and antioxi-
dants SOD, CAT, and GSH diminished significantly in di-
abetic rats compared with the control group. Treatment
of the diabetic rats with low dose (100 mg/kgb.wt) and
high dose (200 mg/kgb.wt) A. occidentale nuts extract
significantly raised the SOD, CAT, and GSH and lowered
the MDA level in comparison to the untreated diabetic
group (Table 2).

Effect of Anacardium occidentale nuts methanolic
extract on kidney inflammatory cytokines in
HFD/STZ-induced diabetic rats

The levels of inflammatory cytokines and tumor
necrosis factor-alpha (TNF-a), interleukin 6 (IL-6), and
interleukin-1p (IL-1B), in the diabetic rats were signifi-
cantly (p < 0.05) high compared to the control group.
Low dose (100 mg/kgb.wt) and high dose (200 mg/kgb.
wt) A. occidentale nuts extract administration to the
diabetic rats lessen the level of IL-6, IL-1B, and TNF-a.
compared to the untreated diabetic group (Table 2).

Discussion

Hyperglycemia considerably causes complications
related to diabetes mellitus [15]. Diabetic renal dis-
ease which can later end in prolonged renal failure is
a complication noticeable in diabetes patients with un-
controlled hyperglycemia [16]. This study investigates
the treatment effectiveness of A. occidentale nuts on
the harmful consequence of hyperglycemia on renal
function in diabetic rats.

Body weight loss and elevated blood glucose are
features and clinical diagnoses for diabetes. Body
weight loss in diabetes occurs as a consequence of
muscle wasting which has been linked to tissue struc-
tural and functional protein catabolism [17]. High blood
glucose levels, polyphagia, polydipsia, and body weight
loss with a concomitant decrease in total protein were
obvious in the diabetic of this study, supporting the
findings of Chike-Ekwughe et al. [18]. A decrease in
total protein indicates spontaneous structural protein
catabolism that leads to a reduction in body weight in
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Table 1. Effect of A. occidentale nuts methanolic extract kidney function biomarkers in HFD/STZ-induced diabetic rats

Groups Control DM (untreated) DM + low A. DM + high A. DM P-value
Parameters occidentale nuts occidentale nuts + metformin
dose dose

BUN (mg/dL) 8.90 = 1.10 18.24 £ 1.91 12.84 + 0.56 9.90 = 0.44 8.60 + 3.56 0.041
Creatinine (mg/dL) 47.20 = 1.57 78.94 = 1.62 48.45 + 1.46 47.72 £ 1.40 49.29 + 1.90 0.012
K*(mmol/L) 155 + 3.60 133 + 7.50 161.90 + 6.87 156 + 4.24 152.60 + 3.66 0.003
CI- (mmol/L) 55.35 + 30.93 4572 £ 1.72 53.99 + 443 56.02 + 1.67 57.36 £ 2.24 0.044
HCO; (mmol/L) 161.20 £ 6.23 128.00 + 3.94 159.10 £ 7.74 159.00 + 5.60 166.60 + 2.61 0.031

Table 2. Effect of A. occidentale nuts methanolic extract on kidney lipid profile, oxidative stress marker, antioxidant
and inflammatory cytokines in HFD/STZ-induced diabetic rats

Groups Control DM (untreated) DM + low A. DM + high A. DM + metformin P-value
Parameters occidentale nuts occidentale nuts

dose dose
TG (mg/dL) 178.79 £ 5.67 212.29 = 4.96 163.86 * 6.44 166.21 + 2.75 169.39 + 4.83 0.001
TC (mg/dL) 176.54 £ 449 25173 +525 176.68 + 5.53 166.21 + 3.55 176.06 + 4.84 0.024
LDL-C (mg/dL) 50.76 £ 3.66  136.93 + 6.86 54.26 * 4.31 49.54 + 5.41 52.02 + 6.65 0.001
HDL-C (mg/dL) 89.82 = 5.29 7234 £1.79 94.37 = 8.82 91.61 = 7.01 86.82 + 3.68 0.044
TG/HDL-C ratio 2.04 = 0.08 2.94 + 0.06 1.79 + 0.10 1.81 = 0.11 2.08 + 0.02 0.008
Atherogenic
coefficient (AC) 1.05 = 0.08 2.48 £ 0.08 1.03 + 0.04 0.96 = 0.05 1.09 = 0.02 0.033
Castelli’s risk index 0.031
(CRI) 2.04 £ 0.05 3.48 + 0.08 1.90 + 0.08 213 £ 0.09 2.09 + 0.07
MDA (uM) 1.16 + 0.04 2.52 + 0.06 1.41 £ 0.03 1.12 £ 0.07 1.18 = 0.09 0.043
SOD (u/ml) 1.40 = 0.05 0.85 + 0.08 1.37 £ 0.05 1.33 £ 0.06 1.45 = 0.04 0.004
CAT (u/mg) 23.12 £1.40 1441 =112 20.24 + 2.64 19.75 = 1.02 24.04 =0.20 0.038
GSH (mM) 1.88 + 0.06 0.96 + 0.08 1.99 + 008 1.84 = 0.08 1.84 = 0.11 0.002
TNF-a (pg/ml) 603.3 + 30.93 750.2 + 30.23 603.6 + 35.65 613.5 + 23.38 609.4 + 19.07 0.001
IL-6 (pg/ml) 87 £7.70 151.6 = 6.18 92.40 + 5.40 87.78 +5.38 89.59 + 2.60 0.004
IL-1B (pg/ml) 7.35 + 0.59 16.05 = 1.51 8.78 + 0.54 7.92 + 0.35 7.45 + 0.31 0.025

diabetic rats. However, LAOND and HAOND supple-
ments lowered the blood glucose and improved the
body weight of diabetic rats, which implies that the nuts
increase tissue protein anabolic process for body weight
recovery, inhibit hepatic glycogenolysis and stimulate
the peripheral tissues to insulin action for glucose
uptake, resulting in blood sugar lowering effect of the
nuts and this support Sarmah and Roy findings [19].
Insulin is a crucial hormone that regulates the break-
down of carbohydrates, fats, and proteins through various
pathways [20]. Contrary to diminished insulin secretion
from beta-cells of the pancreas reported in diabetes [21],
high insulin level was observed in the diabetic of this study
and indicated a state of insulin resistance. LAOND and
HAOND administration reverse the insulin level closely
to the normal. This suggests that the nuts restore the

pancreatic beta-cell integrity for normal insulin secretion
and ameliorate insulin utilization by peripheral tissues.

Glycated hemoglobin (HbA1c) serves as the clinical
marker for chronic glycemic control in diabetic patients
[22]. Chronic hyperglycemia results in the glycosylation
of amino groups on lysine residues in proteins [23].
This condition leads to a decrease in total hemoglobin
levels and an increase in glycated hemoglobin, which
is directly proportional to blood glucose levels [24].
Supporting the findings of Jiang [21], diabetic rats of
the current study had elevated HbA1c levels. Treated
of the rats with LAOND and HAOND decreased the
HbA1c level, revealing the nuts efficiency in long-term
glycemic regulatory effect.

In diabetes conditions, creatinine, blood urea ni-
trogen (BUN), and uric acid levels serve as valuable
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Figure 3. The photomicrograph histology of the kidney section (H & E staining, X400) (A) control, showed the normal
architecture of renal cells (B) diabetic (untreated) rats showed distortion of bowman’s corpuscle, the collapse of renal
tubules and infiltration of inflammatory cells. C, D & E depicted restoration of the normal kidney cell architecture in
diabetic rats treated with low and high doses of A. occidentale nuts and metformin

biomarkers for evaluating renal function [25]. An
increase in BUN, creatinine, and uric acid signified
a state of renal damage in diabetes [26]. Increased
BUN and creatinine were observed in the diabetic rats
of the present study, which harmonized with the report
of Giribabu et al. [27]. However, these renal function
biomarkers normalized upon administration of LAOND
and HAOND doses, suggesting the efficacy of the nuts
in restoring renal function and protecting the structural
integrity of renal tissues which corroborates the findings
of Kang et al. [28].

Renal regulation of body electrolytes deleteriously
alters in chronic hyperglycemia during diabetes mellitus
[29]. Lessening in the body potassium (K*), chloride
(CI), and bicarbonate (HCO;) has been reported in
diabetic rats [30]. In support of the previous report, the
present findings also discovered a reduction in K*, CI-
and HCO; in diabetic rats. Recently, findings revealed
that plants possess abundant minerals including potas-
sium, sodium, and bicarbonate with therapeutic proper-
ties [31]. Treated of the diabetic rats with LAOND and
HAOND modulate the level of body electrolytes. This
might be due to the existence of the aforementioned
minerals in A. occidentale nuts with potent effectiveness
in improving body electrolytes for renal function, this
aligns with the report of Alatawi and Falshubaily [32].

Hyperglycemia is known as the etiology of dyslip-
idemia complications in diabetes [33]. Dyslipidemia,
atypical rise in blood triglyceride (TG), total cholesterol,
low-density lipoprotein-cholesterol (LDL-C), and low
high-density lipoprotein-cholesterol (HDL-C) which
reported to aggravate risks of macro-vascular compli-
cations such as cardiovascular disease in patients with
diabetes [34]. Diabetic rats of the present study exhibited
remarkably elevated kidney TG, TC, LDL-C, atherogenic
coefficient (AC), atherogenic index (Al), and Castelli’s
risk index (CRI) accompanied with diminished HDL-C
and are in line with the report of Aslam et al. [35]. LAOND
and HAOND attenuate kidney dyslipidemia in the diabet-
ic rats noticed by suppressing the TG, TG, LDL-C, AC,
Al, and CRIl levels and enhancing the HDL-C levels and,
this indicates A. occidentale nuts hypolipidemic efficacy.
Literature shows that plant bioactive compounds such as
polyphenols possess hypolipidemic activity by adjusting
the fatty acid and cholesterol synthesis pathway and
improving insulin sensitivity [36-38]. The hypolipidemic
of A. occidentale nuts could be attributed to this bioactive
compound which could stimulate kidney cells to insulin
action in mobilizing excessive fat deposition from the
kidney and this parallels the findings of Eleazu [39].

Oxidative stress induced by uncontrolled hyper-
glycemia is positively linked to the pathogenesis and
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progression of cellular complications related to diabetes
via an imbalance in the oxidant and antioxidant systems
[40]. Overproduction of reactive oxygen species and
reduction in the antioxidant system contribute to renal
injury [41]. Consistent with the findings of Giribabu et
al. [42], the current study of diabetic rats displayed an
increase in kidney oxidative stress marker malondial-
dehyde (MDA) and a decline in antioxidant superoxide
dismutase (SOD), catalase (CAT), and reduced gluta-
thione (GSH). Research evidence revealed the benefit
of plant natural antioxidants in protecting against organ
injury by scavenging free radicals induced by hypergly-
cemia [43]. Treatment of diabetic rats with LAOND and
HAOND ameliorates the kidney antioxidant activities
and suppresses the marker of oxidative stress, denoting
that A. occidentale nuts possess anti-oxidative proper-
ties to eliminate free radical in the kidney, which is in
agreement with Zhu et al. [44] report.

Hyperglycemia-induced oxidative stress subse-
quently triggers overexpression of pro-inflammatory,
whichplayavitalroleinthe progression oftissueinjury [45].
Overexpression of inflammatory biomarker tumor
necrosis factor-alpha (TNF-o), interleukin-6 (IL-6),
and interleukin-18 (IL-1B) reported in the kidney of
diabetic rats [46, 47]. In the kidneys of diabetic rats
of the present study, up-regulation of TNF-q, IL-6, and
IL-18 observed, which is in accord with Al-Hussaini
et al. [48] findings. Also, both LAOND and HAOND
gavage to the diabetic rats reduced the expression
of the pro-inflammatory biomarkers in the kidney,
proving the anti-inflammatory effects of A. occidentale
nuts and maybe link to the natural antioxidant in the
nuts to suppress kidney oxidative stress, this is in
concurrent with Yin et al. [49] findings, on suppression
of pro-inflammatory overexpression in the kidney of
diabetic by flavonoid.

Conclusions

A. occidentale nuts avert hyperglycemia consider-
ably and improve kidney function by inhibiting oxidative
stress and inflammatory damage in the kidney. The nuts
could help prevent and manage renal complications
of hyperglycemia.
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LAOND: low Anacardium occidentale nuts dose;
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