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ABSTRACT 

 
Neuropathic pain (Sciatica) is manifested as a result of damage or lesions in the sensory nervous 

system. It is characterized by allodynia and hyperalgesia. It is one of the major devastating 

conditions with long-term impairment of the affected patients’ social life and overall quality of life. 

This class of pain affects 7% to 9% of the world population. Conventional therapy for pain 

management in sciatica patients offers potential side effects which hindered the acceptability of 

conventional drugs. Traditional herbal medicines enriched with several bioactive compounds having 

physiologically important biomedical activities with minimal or no side effects. Kirambu chooranam 

(KC) is a siddha poly herbal formulation comprises of 14 versatile herbal therapeutics which possess 

numerous bioactive compounds.  Still now there is no documentary evidence claiming the anti-

sciatic potential of this novel formulation KC, hence the study aimed at investigating the 

neuroprotective efficacy of KC in chronic constriction injury caused by sciatic nerve compression 

in rats. It was observed from the results of the present study that there was significant decrease in 

reaction time on paw withdrawal response of the rats belongs to group II, which may be assign of 

chronic constriction injury caused by sciatic nerve compression. Treatment with KC at both the dose 

level reveals significant increase in reaction time as observed in the response of the treated rats 

subjected to Eddy’s hot plate experiment.  Histological data’s further evident the anti-sciatic 

potential of Siddha formulation Kirambu chooranam by reducing the signs of degeneration. 
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1. Introduction  

Peripheral nerve injury presents a lifelong disability 

where crush injury is the highest rated type among 

other injuries [1]. Sciatic nerve crush injury underlies 

a serious problem with an incidence of 2.8% in 

multiple-trauma victims and is diagnosed as allodynia, 

and heat and mechanical hyperalgesia. Among other 

therapeutic strategies, pharmacotherapy has been 

shown to be a promising approach to the 

neurorehabilitation, with the exploration of potential 

leads from nature being of increasing interest [2]. 

Traditionally, functional nerve defects have been 

remedied by many methods, including nerve transfer, 

nerve grafts and artificial nerve conduit bridging end-

to-side neurorrhaphy [3]. However, these methods 

only provide a regenerative environment for injured 

nerves. Recovery of function depends on various local 

and systemic factors. Regeneration of axons from the 

proximal stump of an injured nerve to the distal nerve 

stump is one of the most important factors in re-

innervation of peripheral tissue. 

The search for a treatment for neuropathic pain with 

few or no complications has been intensified. Non-

steroidal anti-inflammatory drugs, opiates, tricyclic 

antidepressant, and anticonvulsant drugs dominate the 

preferred choice used in clinical practices for the 

treatment of neuropathic pain. However, limited 

efficacy and unacceptable side effects have hindered 

the acceptability of these categories of drugs [4]. 

A variety of therapeutic options are available, but they 

remain unsuccessful in attaining desired functional 

recovery at an optimal cost and accessibility. Ongoing 

neuroscience research continues to reveal new and 

alternative therapeutic options that could minimize or 

eliminate the disabilities of patients from physical 

dependency by promoting the healing mechanisms 

underlying such injuries [5,6]. In this modern era also 

75–80% of the world populations still use herbal 

medicine mainly in developing countries, for primary 

health care because of better cultural acceptability, 

better compatibility with the human body, and lesser 

side effects [7].  

Siddha system of medicine is one of the oldest known 

traditional therapy that continuous to contribute the 

wellness of mankind since several centuries, Major 

proportion of siddha drugs are derived from herbal 

origin with possess numerus therapeutic moieties. 

Kirambu chooranam (KC) is a siddha poly herbal 

formulation comprises of 14 versatile herbal 

therapeutics which possess numerous bioactive 

compounds.  Still now there is no documentary 

evidence claiming the anti-sciatic potential of this 

novel formulation KC, hence the study aimed at 

investigating the neuroprotective efficacy of KC in 

chronic constriction injury caused by sciatic nerve 

compression in rats. 

2. Materials and Methods  

2.1. Experimental Animals 

Healthy adult wistar albino rats of either sex weighing 

between 220-240 g were used for the study.  The 

animals were housed in poly propylene cages and were 

kept in well ventilated with 100% fresh air by air 

handling unit. A 12 light / dark cycle were maintained. 

Room temperature was maintained between 22± 2o C 

and relative humidity 50–65%. They were provided 

with food (Sai feeds, Bangalore, India) and water ad 

libitum. All the animals were acclimatized to the 

laboratory for 7 days prior to the start of the study. The 

experimental protocol was approved by The 

Institutional Animal Ethics Committee of Sathyabama 

Institute of science and technology, Chennai, Tamil 

Nadu, India. Approval ref number 
SU/CLATR/IAEC/XV/165/2020 

2.2. Experimental Methodology 

The animals were grouped into four groups of 6 

animals each. Group I (Sham operated control group) 

–exposed to surgical procedure without nerve 

compression received normal saline 5ml/kg, p.o. 

Group II – Sciatic nerve compression induced group – 

in which animals are subjected to sciatic nerve 

compression by ligation method and serves as disease 

control. Animal belongs to group III (Low dose 

treatment group): Sciatic nerve compressed rats 

administered with 200mg/kg of KC, p.o for 21 days. 

Animal belongs to group IV (High dose treatment 

group): Sciatic nerve compressed rats administered 

with 400mg/kg of KC, p.o for 21 days. 

2.3. Induction of peripheral neuropathy by chronic 

constriction injury [8,9] 

Peripheral neuropathy in experimental rats were 

induced by chronic constriction injury method. The 

rats were anesthetized with thiopental sodium (35 

mg/kg i.p.). The hair of the rat's lower back in thigh 

region of left paw was shaved, and sterilized with 
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povidone-iodine. The skin of the lateral surface of the 

left thigh was incised and a cut will made directly 

through the biceps femoris muscles to expose the 

sciatic nerve. Four ligatures (silk thread), placed 

around the nerve proximal part of the trifurcation with 

a distance of 1 mm between each ligature. After 

performing nerve ligation, muscular and skin layer 

was immediately sutured with thread and topical 

antibiotic was applied at once. Nociceptive threshold 

was assessed before and after performing surgery on 

different days i.e. 7, 14 and 21st day. 

2.4. Heat Hyperalgeia test [10] 

Heat hyperalgesia of the hind paw were assessed using 

Eddy's hot plate method, for assessing the reactivity to 

noxious and non-noxious thermal stimuli respectively. 

The rats was placed on the top of a controlled 

preheated (52.5 ± 0.5°C for hyperalgesia) and 

maintained hot plate surface, allowing access to the 

left hind paw withdrawal response to degree of the 

nociceptive threshold. The cut-off times of 45s for 

hyperalgesia were maintained. 

2.5. Histopathological evaluation [11] 

Samples of distal portion of sciatic nerve will be 

collected and the same is stored in the fixative solution 

(10% formalin) and cut into 10 μm thickness. Staining 

will be done by using hematoxylin and eosin. Nerve 

sections will be analysed qualitatively under light 

microscope (450 X) for axonal degeneration. 

3.Results  

3.1. Effect of Kirambu chooranam (KC) on paw 

withdrawal response of chronic constriction injury 

induced rats 

It was observed from the results of the present study 

that there was significant decrease in reaction time on 

paw withdrawal response of the rats belongs to group 

II, which may be assign of chronic constriction injury 

caused by sciatic nerve compression. Treatment with 

Kirambu chooranam (KC) at both the dose level 

reveals significant increase in reaction time as 

observed in the response of the treated rats subjected 

to Eddy’s hot plate experiment.  Histological data’s 

further evident the anti-sciatic potential of Siddha 

formulation Kirambu chooranam by reducing the 

signs of degeneration. Data’s represented in the Table 

1. 

 

 

Table 1: Effect of Kirambu chooranam (KC) on paw 

withdrawal response of chronic constriction injury 

induced rats 

Groups 

Before 

Treatment 

After Treatment 

7th Day 14th Day 21st Day 

Reaction 

time in 

Sec 

Reaction time 

in Sec 

Reaction time 

in Sec 

Reaction time 

in Sec 

Group I 

22.33 ± 

0.55 
8.333 ± 0.33 11.67 ± 0.88 12.17 ± 0.83 

Group II 

20.5±0.88 6.5± 0.56 9.167± 0.40 10.17±0.47 

Group III 22.33 ± 

0.55 
8.333±0.33 11.67±0.88 12.17±0.83 

Group IV 
21.5 ± 0.88 10 ± 0.36 15.17 ± 0.79 17.5 ± 0.84 

PW- Paw withdrawal | Values are mean ± S.E (n = 6 per 

group). 

3.2. Effect of Kirambu chooranam (KC) on 

Histology of Rat Sciatic Nerve 

Light microscopic observation of H&E stained section 

of sciatic nerves sample reveals dense network of 

Schwann cells with prominent regular architecture of 

myelin sheath were observed in sample belongs to 

group I. Significant increase in inter neuronal space 

with evidence of abnormal collagen deposition were 

observed in group II. Reduction in collagen deposition 

with reduced inter neuronal space were observed in 

group III. Rich dense network of fibres with no signs 

of degeneration or oedema were been observed in 

sample belongs to group IV. As shown in Figure 1. 

 
 

Figure 1: Effect of Kirambu chooranam (KC) on Histology of 

Control and drug treated Rat Sciatic Nerve 

4.Discussion  

Peripheral nerve injury is one of the major health 

concerns faced by the community at present. Till now, 

available therapeutic approaches are ineffective to 

fully heal a nerve injury and to assure the functional 

recovery entirely. Natural compounds can prove 

attractive and effective drug candidates to bridge up 

this gap.  Traditionally, anti-inflammatory therapy has 

focused on the modulation of pro-inflammatory 
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mediators and/or adhesion molecule expression 

[12,13]. However, in the past few years it has been 

recognized that the inflammation resolution may be 

based on multi-target drugs [14]. Multiple signaling 

pathways are a way to improve the pro-inflammatory, 

immunomodulatory and pro-resolving cascades, 

which define the aspects of the inflammation [15]. 

In this context, natural products have played an 

important role in the development of new sources to 

treat inflammatory diseases [16]. Historically, the 

screening of sources for natural products led to the 

discovery of clinical drugs currently used in the 

pharmacological therapy [17]. Nonetheless, since 

natural products do not have a standard composition 

and they may provide compounds with a unique 

structural activity there is interest in identifying the 

potential biological therapeutic in new herbal 

derivatives [18]. 

The rat sciatic nerve is commonly studied by 

researchers working on peripheral neuropathies not 

only for its anatomical features, but also for it length 

and consequently, the amount of tissue available for 

histological analysis. Several studies demonstrated 

that various transaction, ligation, and crushing of 

sciatic nerve and its branches induces an ipsilateral 

mechanical, cold, heat hyperalgesia and allodynia 

thereby indicating the induction of peripheral 

neuropathic pain [19]. These behavioural alterations 

are constantly present and last over 2–3 weeks, but 

their time course varying upon the model and species 

[20]. It was observed from the results of the present 

study that there was significant decrease in reaction 

time on paw withdrawal response of the rats belongs 

to group II, which may be assign of chronic 

constriction injury caused by sciatic nerve 

compression. Treatment with Kirambu chooranam 

(KC) at both the dose level reveals significant increase 

in reaction time as observed in the response of the 

treated rats subjected to Eddy’s hot plate experiment.   

Peripheral nerve encompasses all the nerve trunks and 

branches which lie outside the central nervous system. 

When a peripheral nerve is injured, the muscles 

supplied by that nerve do not receive messages from 

the brain. Therefore, they become weakened or 

paralysed [21, 22]. Traffic collisions usually induce 

traumatic nerve injuries resulting from disruption of 

the intraneural circulation [23]. This condition 

consequently induces demyelinization, 

remyelinization, axonal degeneration and axonal 

regeneration, focal, multifocal, or diffuse nerve fibre 

loss, and endoneural edema [24,25]. Light 

microscopic observation of H&E stained section of 

sciatic nerves sample reveals dense network of 

Schwann cells with prominent regular architecture of 

myelin sheath were observed in sample belongs to 

group I. Significant increase in inter neuronal space 

with evidence of abnormal collagen deposition were 

observed in group II. Reduction in collagen deposition 

with reduced inter neuronal space were observed in 

group III. Rich dense network of fibres with no signs 

of degeneration or oedema were been observed in 

sample belongs to group IV. 

5. Conclusion 

The findings of the current study suggest that the 

siddha formulation Kirambu chooranam accelerates 

the restoration of neuronal function following a 

mechanically induced injury to the sciatic nerve. 

Based on current observations, it can be suggested that 

these ameliorating effects can be accredited due to the 

bioactive phytocomponents present in the formulation 

further studies needs to be carried out to extrapolate 

the clinical application of the Kirambu chooranam in 

the management of sciatica. 
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