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Abstract

Background/Aim: Our nerves can be impacted by thousands of dis-
eases and ailments, but diabetes-related neuropathy is the name given
to the endocrine system issue that results in nerve damage. Herbal plants
having antioxidant activity play an important role in managing diabetes and
the associated complications. Ocimum sanctum and Ocimum basilicum
plants have shown antihyperglycemic as well as neuroprotective activi-
ty but the effect of Ocimum sanctum and Ocimum basilicum on diabetic
neuropathy (DN) has not been studied so far. So, the given manuscript was
aimed to evaluate the effect of both plants by various in vitro biochemical
parameters as well as in vivo studies.

Methods: The given manuscript describes the effect of methanol extracts
of Ocimum sanctum and Ocimum basilicum, in DN induced Swiss albino
mice of either sex weighing 25-35 g. Mice were divided into 6 groups viz
control (l) receiving citrate buffer, diabetic (Il) and test groups (lll, IV, V, VI
receiving streptozotocin at a dose of 100 mg/kg to induce DN on 21st day
followed by treatment of test groups (lll, IV, V, VI) at a dose of 100 mg/kg
and 200 mg/kg daily for 14 days, with Ocimum basilicum and Ocimum
sanctum, respectively.

Results: The results showed that the methanol extracts of Ocimum sanc-
tum and Ocimum basilicum gave significant change in weight variation, tail
immersion test and blood glucose in comparison to diabetic control. In
brain tissue homogenate measurement of oxidative stress by thiobarbituric
acid reactive substance (TBARS), glutathione (GSH) and serum nitrite level,
the methanol extract of both plants produced significant change when
compared to diabetic control.

Conclusion: This study underscores the promising role of herbal ad-
juncts in addressing the complexities of diabetic neuropathy and warrants
continued investigation into their clinical utility.

Key words: Diabetic neuropathies; Ocimum sanctum; Ocimum basili-
cum; Oxidative stress; Streptozotocin.
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Introduction

Diabetes is a disease that has both macro- and mi-

clinical point of view, diabetic neuropathy is de-

crovascular consequences,'? the most worrisome  fined as a destructive disease of the peripheral
of which is diabetic neuropathy. There are almost  nerve associated with nerve pain, paraesthesia

40 million diabetics who have neuropathy.**> From

or other problems associated with neurological
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deficit.>!? Distal symmetrical sensorimotor poly-
neuropathy (DPN) in diabetic patients have found
to reduce the quality of life specially due to the
associated morbidity and mortality.'* Hence, there
is a need of secondary prevention through early
diagnosis and treatment.’ Diabetes is associated
with hyperglycaemia linked oxidative stress or
any defect in lipid metabolism due to increased
gluconeogenesis and ketogenesis.!®

Diabetes mellitus can cause widespread or local-
ised damage to peripheral nerves, which is known
as diabetic neuropathy. It falls into two general
categories: diffuse and focused types. Diffuse neu-
ropathies are prevalent, chronic and frequently
progressive conditions. Examples of these include
diabetic autonomic neuropathy (DAN) and dis-
tal symmetrical sensorimotor polyneuropathy
(DPN).

Peripheral nerve mononeuropathies like median
and ulnar neuropathies in diabetics closely re-
semble entrapment neuropathies seen in non-dia-
betic individuals, suggesting heightened vulnera-
bility of diabetic nerves to compression. The most
frequent cranial neuropathy involves the third
cranial nerve, resulting in one-sided headache,
double vision (diplopia), eyelid drooping (ptosis)
and sparing of the pupil (diabetic ophthalmople-
gia).!7.18

The plant kingdom offers significant potential
for discovering new drugs and there has been
growing recognition of the importance of me-
dicinal plants in recent years. A number of me-
dicinal plants are known to possess anti-oxidant
and anti-hyperglycaemic activities, among which,
Ocimum species has proved effective in reducing
various risk factors associated with bronchitis,
diarrhoea, dysentery and many more. Ocimum
sanctum L, a perennial herbaceous plant, also
known as holy Tulsi, is a member of Lamiaecae
family. It is regarded as one of the most signifi-
cant sources of medicinal compounds, with nu-
merous secondary metabolites and essential oils
that are suggested for the treatment of skin con-
ditions, rheumatoid arthritis, bronchial asthma,
dysentery, bronchitis, malaria, diarrhoea and oth-
er conditions.’?® According to pharmacological
studies cited in this research, Ocimum sanctum
also demonstrates anticancer, antifungal, antimi-
crobial, antifertility, hepatoprotective, antispas-
modic, cardioprotective, antiemetic, antidiabetic,
analgesic, adaptogenic and diaphoretic effects,
confirming its therapeutic efficacy.?>*' O sanctum
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L leaf powder has also demonstrated a decrease
in fasting blood glucose (21 %) and glycated pro-
tein (11 %), total cholesterol (11 %), low density
lipoprotein (LDL, 14 %), very low density lipopro-
tein (VLDL, 16 %) and triglycerides (TG, 16 %).
It has been applied to 27 individuals with type 2
diabetes.?® 2 Sweet basil (Ocimum basilicum L), a
renowned culinary herb in the Lamiaceae fami-
ly, originates from India and Pakistan but is now
cultivated worldwide.** Basil leaves have been tra-
ditionally utilised across cultures to treat various
health issues including cancer, tremors, bronchitis
etc.?> These traditional uses are substantiated by
pharmacological studies showing basil’s efficacy
in scavenging radicals, combating cancer, alle-
viating pain, fighting infections and modulating
the immune system.?® These bioactive effects are
attributed to compounds such as phenolic acids,
flavonoids, rosmarinic acid, aromatic compounds
and essential oils present in O basilicum, such as
eugenol, chavicol, linalool and -terpineol.?”-?8 For
a wide range of ailments and disorders, O basili-
cum is used in Ayurveda and traditional Chinese
medicine.?%3° Recent studies reported decrease of
blood glucose in streptozotocin-induced DM rats
by adding 1 % - 2 % of Ocimum sanctum leaf pow-
der.3135 As reported earlier, Ocimum sanctum Linn.
and Ocimum basilicum Linn. possess a high level
of antioxidant activity®* 3¢ which is attributed to
the flavonoids and phenolic compounds.?” In case
of Ocimum sanctum Linn. and Ocimum basilicum
Linn, both plants have shown antihyperglycemic
as well as neuroprotective activity. But the effect
of Ocimum sanctum Linn. and Ocimum basilicum
Linn. on DN has not been studied so far. The giv-
en manuscript has been designed to evaluate the
effect of methanolic extracts of Ocimum sanctum
Linn. and Ocimum basilicum Linn. on DN through
in vitro biochemical parameters, specifically blood
glucose, serum nitrite, thiobarbituric acid reac-
tive substance (TBARS), brain protein content,
reduced glutathione and in vivo studies too as lit-
erature shows antidiabetic activity of methanolic
extracts obtained from leaves of several Ocimum
species even at a concentration of 0.5 mg/kg than
standard medication.3®

Methods

Plant materials

The whole plant of Ocimum sanctum Linn. and Oci-
mum basilicum Linn. was collected from nursery
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and botanical garden of NIPER, Mohali. The Plants
Herbarium (Ocimum sanctum Linn. = SOS/11/11
and Ocimum basilicum Linn. = SOB/11/12) were
deposited in the Department of Pharmacognosy,
ASBASJSMCOP, Bela (Ropar). It was authenticated
and identified as Ocimum sanctum Linn. and Oci-
mum basilicum Linn. by Dr AS Sandhu, (NIPER),
Mohali (vide letter No ASCB/32/11/3924 dt
5/12/2011).

Preparation of extract

About 200 g of each crude powdered drug was
taken in two Soxhlet apparatus (one for Ocimum
sanctum Linn. and other one for Ocimum basilicum
Linn.) thimble after making moderately coarse
and then continuous hot Soxhlet extraction was
done using a suitable solvent methanol. As re-
ported earlier by number of researchers and even
by Borah et al the yield of residue after Soxhlet
extraction and evaporation have been found to be
maximum with methanolic extract and also the
maximum amount of bioactive phytoconstituents
responsible for therapeutic potential have been
found to be in methanolic extract which forms
the basis for the selection of methanolic extracts
for the present study.** Then methanol extracts
are subjected to phytochemical screening for the
detection of various phytoconstituents and the
thin layer chromatography (TLC) profiling. Phy-
tochemical screening and TLC profile of various
extracts revealed the detection of various phy-
toconstituents (phenolics and flavonoids). The
methanolic extracts of Ocimum sanctum Linn. and
Ocimum basilicum Linn. were dissolved in 1 %
solution of carboxymethyl cellulose (CMC) to pre-
pare suspension. Streptozotocin was purchased
from Sigma Aldrich (India) and dissolved in 0.1 N
citrate buffer (pH 4.5). All other chemicals and re-
agents were of analytical grade and were freshly
prepared before use. These methanolic extracts
were then utilized for the biochemical character-
isation, in vitro assay and in vivo study.

Pharmacognostic studies

Macroscopic (colour, shape, size, odour, taste,
surface characteristics and texture), microscop-
ic evaluation (transverse section, powder mi-
croscopy and determination of leaf constants),
histochemical, physical parameters (extractive
values and physiochemical) and quantitative and
qualitative estimations were performed to iden-
tify different biochemical parameters of the plant
extract. TLC was also performed using various
solvent systems. Thin layer chromatography of

methanol extract was performed which showed
different R fvalues using different solvent systems.

Pharmacological evaluation

In vitro studies - Antioxidant assay using
DPPH (1,1-diphenyl-2-picrylhydrazyl)
Radical scavenging capacity was measured by
Blois?® method which includes dissolving extract
powder in methanol to make stock solution and
further diluted to obtain concentrations of 10 pg/
mL, 20 pg/mL, 50 pg/ mL, 100 pg/mL, 200 pg/
mL and 500 pg/mL. Decolourisation of DPPH was
evaluated at 517 nm using Shimadzu spectropho-
tometer. The scavenging activity = A0-A1/A0*100
where AO is absorbance of control/blank while
A1l is absorbance of extract/standard.

In vivo studies

Swiss albino mice of either sex weighing 25-35 g
were kept in animal house under standard condi-
tions of light/dark cycle along with diet with free
access to water. Behavioural and biochemical im-
provement using methanolic extract of Ocimum
sanctum Linn. and Ocimum basilicium Linn. were
noted in the diabetes affected mice (DN) ie group
[II-VI in comparison to diabetic (group II) and
normal control (group I).

Experimental design

Six groups of six mice each were employed for
study as: Group [: normal control including
non-diabetic mice administered with 0.1 N ci-
trate buffer; Group II: diabetic control includ-
ing mice administered with single dose of STZ
(100 mg/kg, intraperitoneal) and Group III-VI
test group administered with single dose of STZ
(100 mg/kg, intraperitoneal) to induce DN (21st
day) followed by four treatment arms of Group
III and 1V-Ocimum basilicium Linn. and Group V
and VI-Ocimum sanctum Linn. each, administered
with oral dose of 100 mg/kg and 200 mg/kg, re-
spectively after induction of DN due to STZ. Ad-
ministration of treatment in the 4 arms (Group
I1I to Group VI) was initiated for 14 days daily, in
diabetic mice after 21st day of induction of DN us-
ing STZ (Figure 1).

All the mice groups were subject to behavioural
changes (body weight, tail immersion test) be-
fore and after administration of respective solu-
tions, ie 0.1 N citrate buffer for normal control,
STZ (100 mg/kg, intraperitoneal only once) for
Group II and test solutions for Group III to Group
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-
Experimental Design
4 4 4
Group!l | | Groupll | [ Group il | Group IV | | Group V | | Group VI |
Normal
Control —r -
Diabetic | Test Groups |
I Control
0.1 N
Citrate Single dose of Streptozotocin (100mg/kg, intraperitoneal) to induce Diabetic
Buffer Neuropathy (21st day)
Ocimum Ocimum Ocimum Ocimum
Diabetic basilicium basilicium sanctum sanctum
Neuropathy Linn. Linn. Linn. Linn.
(No 100 mg/kg for 200 mg/kg for 100 mg/kg for 200 mg/kg for
treatment) 14 days daily 14 days daily 14 days daily 14 days daily
till 35" day till 35t day till 35t day till 35" day
\_ J
Figure 1: Experiment design
Results

VI, on scheduled days ie 0, 4, 7, 14, 21, 28and 35th
day. The fasting blood glucose was noted down
on 0, 4, 7, 14, 21, 28, 35th days after administra-
tion of citrate buffer. At the end of study (35th
day), mice were sacrificed and the brain tissue
was preserved for determination of serum ni-
trite, glutathione (GSH), TBARS levels.

Biochemical parameters

Various biochemical parameters were measured
using blood withdrawn retro-orbitally with help
of micro-capillaries. Collected blood was kept for
30 min at room temperature followed by sepa-
ration of serum and plasma from blood by cen-
trifugal techniques. Following estimations were
performed at the end of study on day 35: blood
glucose, serum nitrite, TBARS, brain protein con-
tent and reduced glutathione.

Statistical analysis

The results of statistical analysis were given in
terms of mean * standard error of means while
behavioural results were expressed by two-way
ANOVA then Bonferroni’s post-test. The biochem-
ical results, one-way ANOVA then Tukey’s multi-
ple range tests were applied. The p-value < 0.001
was statistically significant.

Morphological study of leaf parts, morphological
characterisation and microscopical study along
with leaf constants for both plants, ie Ocimum
sanctum Linn. and Ocimum basilicum Linn. is giv-
en in Figure 2, 3 and Table 1.

Additionally, powder behaviour was studied us-
ing different chemical reagents to identify pres-
ence of compositional materials including lignin,
cellulose, fixed oil, starch and protein. Extractive
values and ash values along with physicochem-
ical characteristics, qualitative phytochemical
analysis and quantitative analysis of phenolic and
flavonoid content is presented in Table 2.

Thin layer chromatography of methanol extract
was performed which showed different R, values
using different solvent systems as shown in Fig-
ure 4 and Table 3.

In vitro antioxidant activity using DPPH mod-
el was performed and the observations are de-
scribed in Figure 5.

Behavioural and pharmacological activity were
studied using in vivo model and the observa-
tions are mentioned in Figure 6. In vitro studies
also confirmed the antioxidant activity using %
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Figure 2: Morphological study of Ocimum sanctum Linn. and Ocimum basilicum Linn
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Figure 3: Figure 3: Microscopical studies (TS) of Ocimum sanctum Linn. and Ocimum basilicum Linn.

Table 1: Morphological characteristics, microscopical study and leaf constants of Ocimum sanctum

Linn. and Ocimum basilicium Linn.

Parameters Ocimum sanctum Linn. Ocimum basilicum Linn.
a. Morphological characters
1. Colour Green Green
2. Odour Characteristic Aromatic and characteristic
3. Taste Slightly aromatic Characteristic slight bitter
4. Size 3 cm (length), 2 cm (width) 16-50 mm long, 8-32 mm wide
5. Shape Elliptical Elliptical or ovate
6. Margin Ovate Entire
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Arrangement Alternate Inflorescences
Venation Reticulate Decussate
9. Surface Pubescent, hairy Hairy
10. Apex Acute Acute or obtuse
11.  Petiole Slender 5-20 mm long

o

. Microscopical study

Yellowish-brown glandular

1. Trichomes Covering and glandular trichomes i
trichomes
Both anomocytic and diacytic Diacytic stomata occur on both
2. Stomata type of stomata present on both

surfaces

surfaces

3. Parenchyma cells

Present

Sclerenchymatous layer

4. Vascular bundle

Xylem surrounded by phloem

Lignified vessels

5. Fibres

Thin-walled fibres

Thick-walled fibres

c. Leaf constants

1. Stomatal index of upper
epidermis

10 upper epidermis

8 upper epidermis

2. Stomatal index of lower
epidermis

13 lower epidermis

11 lower epidermis

3. Vein islet number

12/mm?

10/mm3

4. Vein termination number

5/mm?

4/mm?®

Table 2: Powder microscopy, extractive values, ash values, physicochemical characteristics and var-
ious qualitative and quantitative parameters of Ocimum sanctum Linn. and Ocimum basilicum Linn.

Parameters Ocimum sanctum Linn. Ocimum basilicum Linn.
a. Powder behaviour
1. Phloroglucinol HCI (lignin) + +
2. lodine sol followed by H,S0, (cellulose) + +
3. Sudan IIl (fixed oil and fat) + ;
4. Caustic alkali + HCI (calcium oxalate) + +
5. Weak lodine solution (starch) + +
6. Lugol’s solution (protein) + +
7. Millon’s reagent (protein) + -
b. Extractive values
1. Alcohol soluble extractive value (% w/w)
Hot extraction 3.6 4.0
Cold extraction 3.2 3.8
2. Water soluble extractive value (% w/w)
Hot extraction 45 6.1
Cold extraction 44 4.2
c. Ash values
1. Total ash 14 % w/w 13 % w/w
2. Acid insoluble ash 2.7 % w/w 1.6 % w/w
3. Water soluble ash 3.9 % w/w 3.7 % w/w
d. Physicochemical parameters
1. Loss on drying 6.6 % w/w 6.5 % w/w
2. Swelling index 12.5mL 11.4 mL

3. Foaming index 100 100

4. Moisture content 7.6 % w/w 5.5 % w/w
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e. Successive extraction

% yield (% w/w) 15.35 797
f. Qualitative phytochemical analysis
1. Sterols
Salkowski test + -
Liebermann Burchard's reaction + -
2. Tannins
Lead acetate solution + +
Ferric chloride solution + +
Potassium dichromate + +
3. Flavonoids
Shinoda test + +
Zn HCl test + +
g. Quantitative tests
Total phenolic content* 87.5mg 61.5mg
Total flavonoid content** 45.26 mg 27.2mg

*gallic acid equivalents/g of extract, **quercitin equivalent/g of extract, +: present, -: absent;

1 2 3 1 2 3

. J

Figure 4: Thin layer chromatography (TLC) profiling of Ocimum sanctum Linn. and Ocimum basilicium Linn.

Table 3: Thin layer chromatography (TLC) study of Ocimum sanctum Linn. and Ocimum basilicium Linn.

Solvent system Ratio N R, values

Ocimum sanctum Linn.
1. Ethylacetate: toluene 9.9:0.1 3 0.8, 1.6, 3.2
2. Toluene: diethylamine: ethylacetate;

methanol: chloroform; 10:2:6:2:1 3 49,6.2,7.0

3. Ethylacetate: Toluene: Formic acid 10:00.1 3 41,6.0,7.2
Ocimum basilicum Linn.

1. Ethylacetate: glacial acetic acid (GAA) 9:01 3 0.06, 0.54, 0.92

2. Chloroform: ethylaceate: GAA 3:01:01 1 0.96

3. Chloroform: methanol 9:01 4 0.92, 0.76, 0.65, 0.50

N: number of spots observed;
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Figure 5: The anti-oxidant effect of Ocimum sanctum Linn. and Ocimum basilicum Linn. on diabetic mice

\.

8 b

Weight variaton in g

—+—Normal Control

-=-Diabetic Control

—+-Ocimum sanctum 100 mg/kg
=<0cimum sanctum 200 mg/kg
—+~Ocimum basilicum 100 mg/kg

~e-Ocimum basilicum 200 mg/kg

0day

7day 14 day 21 day 28 day

35 day
J

Figure 6: Effect of methanol extract of Ocimum sanctum Linn. and Ocimum basilicum Linn. on weight
variation in diabetic mice
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Figure 7 Effect of methanol extract of Ocimum sanctum Linn. and Ocimum basilicum Linn. on tail immer-
sion latency time in diabetic mice
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scavenging of both Ocimum sanctum Linn. and
Ocimum basilicium Linn. on DPPH model where
a concentration dependent increasing pattern of
scavenging was observed in both the plant ex-
tracts. In vivo study using diabetic mice also con-
cluded various behavioural and biochemical out-
comes. Weight variation showed improvement in
all the 4 treatment arms (Group III to Group VI)
as a result of weight gain in contrary to weight
loss observed in diabetic control group.

Increase in tail immersion latency time was ob-
served in the 4 treatment arms in comparison to
the diabetic control (Group II) which also indicat-
ed an improvement in reaction threshold and in-
dicating possibly improvement in neuropathy as
shown in Figure 7.

Significant reduction in fasting blood glucose
levels in the mice population of the 4 treatment
arms (Group III-VI) was observed after treatment

]

Blood glucose level (mmol/L)
B
5

—Normal Control

-=-Diabetic Control

—+-0Ocimum sanctum 100 mg/kg

=<0cimum sanctum 200 mg/kg

=+0cimum basilicum 100 mg/kg
~e-Ocimum basilicum 200 mg/kg

1d 4d 7d
\ ay ay ay

14 day 21day 28 day 35 day

J

Figure 8: Effect of methanol extract of Ocimum sanctum Linn. and Ocimum basilicum Linn. on blood

glucose level in diabetic mice

Serum nitrite concentration in micromoles
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Figure 9: Effect of methanol extract of Ocimum sanctum Linn. and Ocimum basilicum Linn. on serum nitrite

level in diabetic mice

Values are presented as mean + SEM, n = 6, a = p < 0.001 vs normal control group, b = p < 0.001 vs diabetic control
group, b* = p < 0.01 vs diabetic control group;
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TBARS level (nM/mg protein)
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Figure 10: Effect of methanol extract of Ocimum sanctum Linn. and Ocimum basilicum Linn. on thiobarbi-

turic acid reactive substances (TBARS) in diabetic mice

Values are presented as mean + SEM, n = 6; a = p < 0.001 vs normal control group, b = p < 0.001 vs diabetic control

group, b* = p < 0.01 vs diabetic control group;

GSH level (nmol/mg protein)
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Figure 11: Effect of methanol extract of Ocimum sanctum Linn. and Ocimum basilicum Linn. on glutathione

(GSH) level in diabetic mice

Values are presented as mean + SEM, n = 6; a = p < 0.001 vs normal control group, b = p < 0.001 vs diabetic control

group, b* = p < 0.01 vs diabetic control group;

intervention in comparison to diabetic control
group (Group II) as shown in Figure 8.

Dose dependent significant effect was observed
in the levels of serum nitrite, TBARS and GSH
which showed overall improvement in compari-
son to the normal and diabetic control as given in
Figure 9, 10 and 11, respectively. The study con-
cluded the overall antioxidant effect along with
improvement in diabetic neuropathy in the ex-
perimental methods employed.

Discussion

In the present study, the effect of methanol ex-
tracts Ocimum sanctum Linn. and Ocimum basili-
cum Linn. was measured on DN mice. The exact
pathophysiological mechanism by which nerves
are damaged in DN is controversial but prolonged
hyperglycaemia is an accepted primary causative
mechanism. The direct glucose toxicity in the
neurons especially due to increased intracellular
glucose oxidation, leads to an increase in reac-
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tive oxygen species production. Hyperglycaemia
induced overproduction of reactive free radical
cause oxidative stress. Studies with antioxidants
support the role of oxidative stress associated
with diabetic neuropathy.*® Ocimum sanctum
Linn. and Ocimum basilicum Linn. possess a high
level of antioxidant activity, which is attributed
to the flavonoids (rutin, orientin and vicenin) and
phenolic compounds (gallic acid, irsilineol, cirsi-
maritin, isothymusin, apigenin and rosmarinic
acid and appreciable quantities of eugenol). The
result showed that the methanol extract of Oci-
mum sanctum Linn. and Ocimum basilicum Linn.
gave significant change in weight variation, tail
immersion test and blood glucose when com-
pared to diabetic control. In brain tissue homoge-
nate, measurement of oxidative stress by TBARS,
GSH and serum nitrite levels produced signifi-
cant change when compared to diabetic control
showing significant protection in DN by Ocimum
sanctum Linn. and Ocimum basilicum Linn.

Two weeks of uncontrolled hyperglycaemia in
rats has been reported to result in hyperalgesia,
a symptom of diabetic neuropathy.?’ Sufficient
time for intervention should be allowed. Tail dip
latency was monitored to assess the degree of
hyperalgesia. In this study, experimental diabe-
tes-induced hyperglycaemia resulted in a reduc-
tion in abortion latency. The shortening of tail
beat latency is related to hyperglycaemia dura-
tion. Hyperalgesia was reported after 21st day
of the experimental protocol. Weight loss is not
caused by neuropathy but is common in DN.

Conclusion

Diabetes mellitus remains a significant glob-
al health concern, with neuropathy posing a
substantial threat to affected individuals. The
underlying pathophysiological mechanisms
involve prolonged hyperglycaemia and sub-
sequent metabolic dysregulation. Early detec-
tion and management of diabetes, alongside
addressing associated risk factors, are cru-
cial in mitigating neuropathic complications.
Natural antioxidants present in plant extracts
offer promising avenues for therapeutic inter-
vention. The study investigating the effects of
methanol extracts of Ocimum sanctum Linn.
and Ocimum basilicum Linn. in streptozotocin
induced diabetic neuropathy yielded notable

11

findings. These extracts demonstrated signif-
icant ameliorative effects on various param-
eters associated with neuropathy, suggesting
their potential in preventing and treating di-
abetic neuropathy due to their high level of
antioxidant activity, which is attributed to
the flavonoids (rutin, orientin and vicenin)
and phenolic compounds (gallic acid, irsilin-
eol, cirsimaritin, isothymusin, apigenin and
rosmarinic acid and appreciable quantities of
eugenol). Notably, the methanolic extract of
Ocimum sanctum Linn. and Ocimum basilicum
Linn. exhibited pronounced efficacy, warrant-
ing further exploration towards clinical ap-
plications. While these findings underscore
the therapeutic potential of Ocimum sanctum
Linn. and Ocimum basilicum Linn. in managing
diabetic neuropathy, additional clinical stud-
ies are imperative to validate these results in
diabetic populations. Nonetheless, this study
underscores the promising role of herbal ad-
juncts in addressing the complexities of dia-
betic neuropathy and warrants continued in-
vestigation into their clinical utility.
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