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ABSTRACT  
Neurodegenerative disorders share characterized with destruction of neurons and are one of the most difficult 

diseases to treat worldwide, especially in the elderly patient. The neuroprotective effect and LD

formulation was determined in Albino wistar rat. Rats were subjected treatment with polyherbal formulation and 

standard drug for a period of 21 days. The nerve conduction was assessed by Tail flick and clip method, Tail 

immersion method. At the end of the study animals were sacrificed an

analysis. The phytochemical analysis of Polyherbal formulation shows positive results for 

flavonoids, tannins, terpenoids and phenolic compounds. Acute toxicity tests find no lethality or advers

with elevated dose (2000 mg/kg weight of body). The neuroprotective effects are showed based on the dose.Group 

VIII (animals received polyherbal formulation at 600 mg/kg b.w, p.o per day). Has significant effect when compared 

with other groups. 
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INTRODUCTION 
 

The nervous system, which comprises the brain 

and spinal cord, is made up of neurons, which are the 

building blocks (Stahl, 2008)
1
. They've been designed 

to relay data across the body and these highly 

specialized nerve cells are in charge of 

communicating information in both chemical and 

electrical ways, as well as performing a variety of 

functions in the human body. Sensory neurons 

transport sensory cell information to the brain across 

the whole body. Motor neurons transfer input from 

the brain to the body's muscles. Interneurons 

communicate information about various neurons in 

the body.  

Neurodegenerative disorders share pathological 

and pathogenesis characteristics, such as the 
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The nervous system, which comprises the brain 

and spinal cord, is made up of neurons, which are the 

. They've been designed 

to relay data across the body and these highly 

specialized nerve cells are in charge of 

communicating information in both chemical and 

electrical ways, as well as performing a variety of 

functions in the human body. Sensory neurons 

transport sensory cell information to the brain across 

the whole body. Motor neurons transfer input from 

in to the body's muscles. Interneurons 

communicate information about various neurons in 

Neurodegenerative disorders share pathological 

and pathogenesis characteristics, such as the 

destruction of neurons, and are one of the most 

difficult diseases to treat worldwide, especially in the 

elderly
2
. It influences the CNS, allowing neuron 

activity to gradually deteriorate. The loss of neuronal 

cell function is a defining feature of these debilitating 

and incurable diseases, which are frequently 

accompanied by atrophy of the affected nervous 

system structures. They are chronic and incurable 

diseases that cause nerve cell death and gradual 

degeneration. This can result in ataxias (problems 

with movement) or dementias (abnormal mental 

functioning). Some of the neurodegenerative diseases 

are Alzheimer’s disease, Parkinson’s disease, 

Huntington’s disease, Motor neurone disease, Prion 

disease, spinocerebellar ataxia and Spinal muscular 

atrophy3-6. 
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Collection and Identification of the Plant 
 Carica papaya leaves extract, Vitis vinifera 

Linn. Seed extract, and Psidium guajava Linn. Leaf 

extract were obtained from Hapur's local market 

(Uttar Pradesh)
22

. Temperatures of 40°C were used to 

dry the plant materials. It was crushed up and held in 

closed containers. 

 

Preliminay phytochemical screening 
Qualitative Phytochemical Analysis

24 

Phytoconstituents such as alkaloids, glycosides, 

carbohydrates, phenolics and tannins, phytosterols, 

fixed oils and fats, proteins and amino acids, 

flavonoids, saponins, and others were determined in 

the hydro alcoholic extract of Carica papaya Linn., 

seed extract of Vitis vinifera Linn., and leaf extract of 

Psidium guajava Linn. 

 

Principle 
Female sex groups were dosed in a stepwise 

manner with fixed doses of 300 and 2000 mg/kg (Oral 

administration) (exceptionally, a supplementary fixed 

dose of 5000 mg/kg may be considered)
26

. Based on a 

sighting report, the initial dosage level was chosen as 

the dose that would produce any symptoms of toxicity 

without causing severe toxic effects or death. Based 

on the appearance or lack of signs of toxicity or death, 

additional classes of animals may be dosed at higher 

set doses.  

Selection of animal species 
For the sample, female Wister albino rats were 

chosen. The classification criteria for the animal are 

based on literature searches of specific LD samples
27

. 

While there is no variation in sensitivity between the 

sexes, females are significantly more sensitive in 

those situations where variations are found. When the 

test is carried out on men, sufficient justification 

should be given. Female mice, both nulliparous and 

non-pregnant, were included. Each animal was 

between the ages of 8 and 12 weeks when dosing 

began. 

 

Observations 
 

Since dosing, animals were monitored separately 

at least once every 30 minutes for the first 30 minutes, 

then sporadically for the first 24 hours. The special 

warning was issued for the first four hours and then 

every day for the next fourteen days. Changes in skin 

and hair, eyes and mucous membranes, as well as 

metabolic, circulatory, autonomic, and CNS 

functions, and behaviour patterns, were all observed. 

Tremors, convulsions, salivation, diarrhoea, lethargy, 

sleep, and coma were all closely monitored. 

According to OECD recommendations, all plant 

extracts were screened for lethal dose (LD50) and the 

LD50 cut off value of extracts was determined.

Table:1 Qualitative Phytochemical Analysis 

 

   

Name of Extract LD50 cut off mg/kg b.w. Therapeutic Dose 

Carica papaya 1.2 mg/kg 120 mg/kg 

Vitis vinifera 3 mg/kg 300 mg/kg 

Psidium guajava 10 mg/kg 1000 mg/kg 

 

Acute toxicity study of poly herbal 

formulation 
Doses for Therapeutic Use On the basis of OECD 

recommendations 420, a dose of 200 mg/kg was 

chosen for the sample. Female rats were dosed in 

groups of five in a stepwise protocol with set doses of 

5, 50, 300, and 2000 mg/kg. The initial dosage level 

was chosen based on a sighting report that predicted 

certain symptoms of toxicity but no significant toxic 

effects or mortality. The acute toxicity analysis of 

poly herbal formulations was carried out in the 

manner previously described, and the findings are 

shown in Table No. 2. 

 

Animals 
The rats included in the study were Swiss Albino 

male rats weighing 120–130 g. prior to the tests, the 

animals were acclimatised for two weeks in a 

laboratory environment. They were held in normal 

conditions of temperature (23 2°C) and humidity (50 

10% relative humidity) with 12hour light/dark cycles. 

The animals were served a normal pellet diet and had 

free access to tap water (Agro Corporation Private 

Ltd., Bangalore, India). 

 

Surgical Procedure to induce neuropathy 
Animals The rats were subjected to SNL surgery 

under general anaesthesia with intramuscular injection 

of ketamine 100 mg / kg and 10 mg /kg xylazine. The 

rats were put in a prone position and the fur on their 

hind limbs and midback was shaved. At the dorsa 

caudal area, the sciatic nerve was exposed. An 

incision was made 0.5 cm laterally from the animal's 

midline and continued for 3 cm laterally to the tibio 

femoral articulation. The femoral biceps and gluteus 

muscles were separated with blunt dissection forceps 

to provide access to the sciatic nerve, and half of the 

left sciatic nerve was ligated with an 8-0 nylon suture 

at the upper thigh level. Sham surgery was done by 

exposing the sciatic nerve without ligation [15]. 
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Nociceptive threshold was assessed on 15th day. Then 

the animals were sacrificed by cervical decapitation, 

sciatic nerve was collected, homogenized and 

supernatant was used for biochemical studies.  
 

 

Development of Poly Herbal Formulation  
On the 15th day, the Poly Nociceptive threshold 

was determined. The animals were then decapitated, 

the sciatic nerve was collected, homogenized, and the 

supernatant was used for biochemical experiments. 

The basis of selection of the individual plant extract 

was the most effective dose and therapeutic doses 

were finalised on the basis of Acute Toxicity Studies 

(OECD 420) guidelines. The Poly Herbal Formulation 

was prepared in the three different strengths for the 

purpose of dose optimization and to find out the most 

effective and safer dose. (Table:2) 

Table:2 Experimental designs : animals were divided into eight groups of six each 

 

Group – I  : Normal healthy rats received only the water served as normal control 

Group – II : SNL – Sciatic nerve ligation group, animals received vehicle only 

Group – III : (Sciatic nerve ligation group - SNL) animals received Carica papaya extract (120 mg/kg b.w, p.o 

per day) 

Group – IV : (Sciatic nerve ligation group - SNL) animals received Vitis vinifera extract (120 mg/kg b.w, p.o 

per day). 

Group – V : (Sciatic nerve ligation group - SNL) animals received Psidium guajava extract (120 mg/kg b.w, 

p.o per day). 

Group – VI : (Sciatic nerve ligation group - SNL) animals received polyherbal formulation CVP-1 (200 mg/kg 

b.w, p.o per day). 

Group – VII : (Sciatic nerve ligation group - SNL) animals received polyherbal formulation CVP-2 (400 mg/kg 

b.w, p.o per day). 

Group – VIII : (Sciatic nerve ligation group - SNL) animals received polyherbal formulation CVP-3 (600 mg/kg 

b.w, p.o per day). 

 

Evaluation of nociceptive parameters
28 

 

Tail flick method 
The tail flick test, like the hot plat test, assesses an 

animal's pain tolerance. By studying the response to 

heat, it is used in basic pain research and to assess the 

potency of analgesics. The quantitative assessment of 

an animal pain threshold in the presence of thermal 

radiation, as well as the estimation of analgesic 

efficacy. The nociceptive reaction was assessed in 

terms of the time it took for the tail to exit in response 

to noxious radiant heating. Specific restraining cages 

are mounted in which the tail is allowed to hang 

freely. Before being tested, the animals are given 30 

minutes to adjust to their new surroundings. The tail 

flick analgesiometer was used; the tip of the rat's tail 

was mounted on a hot metal wire, and the delay of 

withdrawal was measured manually using a stop 

watch.  

 

Tail clip method 
The method was described by Haffner Each of the 

five groups received six screened Wister rats. The 

medication was given 30 minutes before the exam. To 

cause discomfort, an artery clip was added to the root 

of the tail (approximately 1 cm from the body). The 

animal bites the clip or the tail near where the clip is 

located in response to the noxious stimulus. A 

stopwatch was used to record the time between 

stimulus and reaction in 1/10 second intervals. In 

various periods of therapies, the amount of time  

before reaction suggests the period of highest 

operation after dosing (Schleyerbach, 2002). For 

comparative analysis, the experimental groups' values 

of latency time prolongation were relative to the 

control group's values.  

 

Hot Plate Method 
 Woolfe and MacDonald 148 first mentioned 

this procedure (1944). The paws of rats are extremely 

sensitive to heat, even at temperatures that aren't 

harmful to the skin. Jumping, paw withdrawal, and 

paw licking are some of the reactions. Following the 

initiation of centrally acting analgesics, the time it 

takes for these reactions to occur is extended. In this 

hot plate procedure, animals from each party were put 

on a commercially accessible hot plate (Eddys hot 

plate) with an electrically heated surface. The 

temperature of this hot plate is held between 55 and 

56 degrees Celsius. This may be a heated glass 

surface or a copper plate. The observation was 

completed before paw licking or jumping was 

observed; the cut-off time was set at 10 seconds. The 

reaction time was measured after the medications and 

test compound were given orally. 

 

Tail Immersion Method 

Hot and cold water Tail Immersion Test 
This method was described by Sharma et al., 2006 

a 15. The treatment was based on the response time of 

the normal tail withdrawal reflex in rats, which was 

triggered by immersing the end of the tail in warm 

(52.51) and cold (100.5) water. The lower portion of 

the tail was labelled and submerged in a beaker of 
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freshly filled warm and cold water, about 5 cm from 

the top. In a short amount of time, the rats responded 

by pulling their tails down. This reaction was tested 

two to three times with a 15-minute interval between 

each measurement in order to achieve two values that 

varied by no more than 10%. The tail was carefully 

dried for each determination. Hot water tail 

immersion took 15 seconds, and cold water tail 

immersion took 30 seconds.  
 

STATISTICAL ANALYSIS  

 
The data for all of the analyses is interpreted as 

Mean S.E.M. on regression analysis using one-way 

ANOVA followed by Duncun's Multiple Range Test, 

with a significance level of p< 0.05. 

RESULTS 

 
Table: 3 Preliminary Phytochemical Screening 

 

SL. NO CONSTITUENT Carica Papaya Vitis Vinifera Psidium guajava 

1 Alkaloid + + + 

2 Carbohydrate + + + 

3 Protein + + + 

4 Terpinoids + + + 

5 Phenols + + + 

6 Tannins + - + 

7 Flavanoids - - + 

8 Glycoside + + - 

9 Saponins + + + 

Presence - Absence 

 

Objection recognisation test 

Hot plate test (thermal hyperalagesia) 
 

GROUPS 
READ TIME IN SECONDS 

0
TH 

WEEK 4
TH

 WEEK 6
TH

 WEEK 8
TH

 WEEK 

Group -1 5.05 ± 0.84 4.46 ± 0.73 4.20 ± 0.27 3.91± 0.17 

Group -2 5.05 ± 0.31 4.31± 0.67 4.11 ± 0.37 4.03 ± 0.54 

Group -3 5.05 ± 0.56** 4.50 ± 0.16** 4.96 ± 0.56 9.31 ± 0.16 

Group -4 5.05 ± 0.31* 4.60 ± 0.37* 4.70 ± 0.84 9.54 ± 0.22 

Group -5 5.05 ± 0.31 5.20 ± 0.18 8.81 ± 0.16 10.87 ± 0.12 

Group -6 5.05 ± 0.31 5.42 ± 0.18 9.21 ± 0.16 12.87 ± 0.12 

Group -7 5.05 ± 0.31 6.20 ± 0.18 9.81 ± 0.16 14.27 ± 0.12 

Group -8 5.05 ± 0.31 6.80 ± 0.18 10.11 ± 0.16 6.17 ± 0.12 

Values are expressed SEM 

The ANOVA shows most significant i.e. P>0.005 
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Tail flick test 

 

 

GROUPS 
READ TIME IN SECONDS 

0
TH 

WEEK 4
TH

 WEEK 6
TH

 WEEK 8
TH

 WEEK 

Group -1 4.23 ± 016 4.21 ± 0.27 4.13 ± 0.15 4.09 ± 0.627 

Group -2 9.22 ±0.57** 4.36 ± 0.19 4.21 ± 0.15 4.45 ± 6.27 

Group -3 5.93 ± 0.27** 6.16 ± 0.31** 7.93 ± 0.96 9.54 ± 0.73 

Group -4 5.16 ± 0.16 5.91 ± 0.22* 7.11 ± 0.54 9.6 ± 0.56 

Group -5 5.39 ± 0.23 * 6.11 ± 0.56 8.27 ± 0.22 9.93 ± 0.73 

Group -6 5.49 ± 0.23 * 6.21 ± 0.56 8.67 ± 0.22 10.13 ± 0.73 

Group -7 6.19 ± 0.23 * 6.42 ± 0.56 9.17 ± 0.22 10.83 ± 0.73 

Group -8 6.29 ± 0.23 * 7.11 ± 0.56 10.27 ± 0.22 11.13 ± 0.73 

Values are expressed SEM 

The ANNOVA shows most significant value i.e. group-2 and 3 p>0.001 
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Effect of hot water tail immerssion test (Thermal hyperalagesia) 

GROUPS READ TIME IN SECONDS 

0
TH 

WEEK 4
TH

 WEEK 6
TH

 WEEK 8
TH

 WEEK 

Group -1 5.05 ± 0.84 4.46 ± 0.73 4.20 ± 0.27 3.91± 0.17 

Group -2 5.05 ± 0.31 4.31 ± 0.67 4.11 ± 0.37 4.03 ± 0.54 

Group -3 5.05 ± 0.31* 4.60 ± 0.37* 4.70 ± 0.84 9.54 ± 0.22 

Group -4 5.05 ± 0.56** 4.56 ± 0.16** 4.96 ± 0.56 9.31 ± 0.16 

Group -5 5.05 ± 0.31 5.42 ± 0.18 9.21 ± 0.16 12.87 ± 0.12 

Group -6 5.05 ± 0.31 6.20 ± 0.18 9.81 ± 0.16 14.27 ± 0.12 

Group -7 5.05 ± 0.31 6.80 ± 0.18 10.11 ± 0.16 6.17 ± 0.12 

Group -8 5.05 ± 0.84 4.46 ± 0.73 4.20 ± 0.27 3.91± 0.17 

 

Effect of cold water tail immerssion test (Thermal allodynia) 
 

GROUPS 
READ TIME IN SECONDS 

0
TH 

WEEK 4
TH

 WEEK 6
TH

 WEEK 8
TH

 WEEK 

Group -1 9.47 ± 0.67 5.11 ± 0.34 4.24 ± 0.13 1.01± 0.27 

Group -2 9.86 ± 0.67 5.36 ± 0.34 4.76 ± 0.13 1.13 ± 0.27 

Group -3 6.11 ± 0.27 7.58 ± 0.16 6.53 ± 0.14 5.32 ± 0.21 

Group -4 6.34 ± 0.18** 8.56 ± 0.27 11.33 ± 0.18 13.24 ± 0.18 

Group -5 6.46 ± 0.13 7.67 ± 0.16* 8.54 ± 0.13 10.16 ± 0.9 

Group -6 6.51 ± 0.15 9.08 ± 0.53 10.56 ± 0.38 12.31 ± 0.84 

Group -7 6.58 ± 0.15 9.18 ± 0.53 10.86 ± 0.38 12.61 ± 0.84 

Group -8 6.62 ± 0.15 9.68 ± 0.53 11.16 ± 0.38 13.21 ± 0.84 

 

DISCUSSION 
 

Diabetic neuropathy is characterised by 

progressive chronic neuropathic pain that is tingling 

and burning in nature, as well as hyperesthesia 

(excessive physical sensitivity, particularly of the 

skin) and paresthesia (an irregular feeling, usually 

tingling or pricking (pins and needles), caused chiefly 

by pressure on or injury to peripheral nerves) with 

deep aching, which is aggravated by contact
29

. 

Neuropathic pain is a form of chronic pain caused by 

injury to or dysfunction of the central nervous system. 

Both signs of neuropathic pain in its clinical nature 

include hyperalgesia, allodynia and spontaneous 

pain
30

. Hyperglycemia contributes to neuronal toxicity 

because of accelerated glucose oxidation, resulting in 

antioxidant therapy regulated ROS. 

In preliminary EEOA phytochemical analyses, 

glycosides, alkaloids, flavonoids, tannins, terpenoids 

and phenolic compounds were revealed
32

. The 

polyherbal formulation has anti-neuropathic and 

neuroprotective effects of tannins, phenols and 

flavonoids, while the herbal drug's alkaloids and 

glycosides have been shown to be potent antioxidant 

and nephroprotective agents33-34. Acute toxicity tests  

 

find no lethality or adverse reactions with elevated 

dose (2000 mg/kg weight of body) before the end of 

the study to the non-toxic character of EEOA. The 

LD50 dose of 2000 mg/kg was regarded as 

unclassified in accordance with the OECD 423 

guidelines (Acute Oral Toxicity
35

: Acute Totoxic 

Classic Method), and was therefore found to be 

secure. 

 

SUMMARY AND CONCLUSION 

 
This research examined the neuroprotective role of 

diabetic neuropathy in rats by EEOA I. The 

phytochemical study shows that tannins, phenols and 

flavonoids have been shown to be effective in treating 

neuropathy. By improving the nociceptive threshold, 

attenuating behavioral change, and biochemical 

changes, the protecting effect of the polyherbal 

formulation against SNL induced neuropathic pain.  

The PN is contributing to the alleviation of SNL 

mediated hyperalgesia, allodynia, inflammation and 

oxidative stress by anti-allodysis, hyperalgesia and 

antioxidant capacity. It also seems to be a therapeutic 

alternative solution for neuropathic patients.
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