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powder was mixed with 50 ml of distilled water and the mixture was 
stirred for about 10 seconds to form 10% solution.

Patients reporting to the department of Conservative Dentistry 
and Endodontics with tooth pain and diagnosed with symptomatic 
irreversible pulpitis, were included in this study. Patients were 
explained about the procedure and informed consent was obtained. 
Teeth with wide open cavities and frank pulpal exposure having 
moderate to intense pain HP-VAS [9] readings from 85-144 mm were 
included in the study. Patients with systemic diseases under medication 
and/or under the influence of alcohol were excluded from the study. 
A total of fifty patients, divided randomly into two groups of 25 each 
(experimental and placebo) using simple randomization procedure 
(sealed envelopes) were involved in the study (Figure 1). 

The intensity of pain was recorded using HP-VAS [9] before the 
procedure was initiated. The patient was asked to hold the freshly 
prepared herbal solution in the mouth for about two minutes and 
then rinse for a minute. Coloured distilled water served as control. The 
intensity of pain after rinsing was again recorded using HP-VAS [9]
scale.

The HP-VAS [9] scores were tabulated. The data showed normal 
distribution and analysed statistically using paired (Intra group 
comparison) and unpaired ‘t’ tests (Inter group comparison) at 5% 
significance.

Results
In this preliminary study, the test results showed that 68% of the 
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Introduction 
Herbs have been used for centuries to prevent and control disease 

[1]. Herbal extracts are effective because they interact with specific 
chemical receptors within the body, and in a pharmacodynamic sense, 
drugs themselves [2]. It may be considered as good adjuncts and/or 
alternatives to treatment for oral problems as they have minimal or no 
side effects [2].

Solanum surattense Burm.f. (Family Solanaceae) is a very prickly, 
perennial, diffuse, patch forming herb, flowering and fruiting 
throughout the year. It is commonly found in Southeast Asia, Malaysia, 
Australia and in all districts of Tamil Nadu, India [3]. This plant is also 
known as “Yellow berried night shade/ Indian night shade” in English 
[4], Kandangathiri/ Kantakari in Tamil and Kateli/ Berkateli in Hindi. 
All parts of the plant, such as stem, flowers, fruits and roots have 
medicinal properties. In India, entire dried plant is used for treating 
leprosy, dropsy and cough [5]. Pharmacological activities such as 
antibacterial, antifungal, antinociceptive, antioxidant, hypoglycemic 
and larvicidal properties have been associated with this plant [6].

Pandey et al. has reported that the seed fumes of this plant were 
useful in the treatment of tooth pain and pain from gingival swellings. 
He also stated that it was found to relieve fever, rheumatism, pneumonia 
and other respiratory troubles [7]. Its antibacterial activity was also 
detected against S.aureus, Streptococcus spp, E.coli etc. [8].

However, so far there are no studies in dental literature on the 
effect of this herb in relieving pulpal pain. Hence, the aim of this study 
was to evaluate the analgesic efficacy of seed powder of S. surattense 
in relieving pulpal pain when used as mouthwash in patients with 
symptomatic irreversible pulpitis.

Materials and Methods
The study was presented before the Institutional Review Board of 

SRM University and approval was obtained. 

Experimental mouthrinse preparation

Powdered dried seeds of Solanum surattense was obtained 
commercially (R.R Herbs, Seven hills, Chennai). 5 g of S. surattense 
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in relieving pulpal pain when used as mouthrinse in patients with 
symptomatic irreversible pulpitis. 

Preliminary phytochemical studies on Solanum species have 
resulted in isolation of many steroidal saponins and steroidal alkaloid 
saponins, with various pharmacological activities [13,14]. Solanum 
surattense has been reported to have a number of alkaloids [15,16], 
sterols [17], saponins [18], flavonoids and their glycosides [19] tannins, 
gums [8]. It is most likely that the components of the extract might 
induce analgesia like NSAIDs, by inhibiting the production and release 
of prostaglandins or blocking their receptors [20,21].

It is often combined with NSAIDS and opioids for the management 
of moderate to severe pain. Alkaloids have been found to be responsible 
for both analgesic and anti-inflammatory actions. In berries of 
Solanum, highest amount of the flavonoid solasodine (5 g/kg) is 
present [22]. Flavonoids are known to interact with the cyclooxygenase 
system, so as to interfere with arachidonic acid synthesis and inhibit 
the production of prostaglandins which are involved in the late phase 
of acute inflammation and pain perception [23]. Other mechanism 
by which flavonoids reduce pain perception was due to its free radical 
scavenging activity as these free radicals are involved during pain 
stimulation [24]. Also, there are few reports in the role of tannins and 

patients in the experimental group had pain relief after usage of the 
experimental mouth rinse (Table 1). There was no statistical significance 
in the initial HP-VAS [9] scores between the two groups (Unpaired ‘t’ 
test). When comparing the VAS scores of pre and post-rinse within 
each group (Paired ‘t’ test), high level of significance was observed at 
p=0.000 (Table 2). A significant difference was also observed in the 
post-rinse VAS scores between the placebo and Solanum surattense 
groups (p=0.0327 Unpaired ‘t’ test).

Discussion 
Pain is an unpleasant sensory and emotional experience associated 

with actual or potential tissue damage, or described in terms of such 
damage [10]. Pain is a subjective, unpleasant, physical and psychological 
experience observed as a result of the stimulation of identifiable nerve 
fibers with defined pathways to the brain via the spinal cord. Pain 
often results from tissue damage that stimulates nociceptive receptors 
(nociceptive pain).

Oral mucosal drug delivery is an alternative route to systemic 
drug delivery that offers several advantages over both injectable and 
enteral routes [11]. Oral mucosa offers excellent accessibility and is 
a more acceptable route to the patient [12]. The present study aimed 
at investigating the analgesic efficacy of S. surattense seed powder 

Experimental Group Placebo Group
Intensity of pain

(HP-VAS Scale) mm Total (25 Subjects) Reduction of pain No reduction of pain Total (25 Subjects) Reduction of pain No reduction of pain

Moderate(85 mm) 11 8(32%) 3(12%) 13 4(16%) 9(36%)
Severe(114 mm) 11 8(32%) 3(12%) 7 3(12%) 4(16%)
Intense(144 mm) 3 2(8%) 1(4%) 5 3(12%) 2(8%)
Percentage Total 100% 68% 32% 100% 40% 60%

Table 1: Comparison of post rinse percentage reduction of pain in subjects of experimental and placebo groups.

Groups Mean(mm) SD P-Value
Experimental Group Pre-rinse 107.32 18.814

0.000Post-rinse 65.36 29.203

Placebo Group Pre-rinse 104.76 17.709
0.000Post-rinse 82.52 25.878

(Significance level P<0.05)

Table 2: Comparison of pre and post rinse VAS Scores of Experimental and Placebo Groups.

Figure 1: Flow chart of the in-vivo study.

Flow Chart 

 

 

 

Assessed for eligibility (N=67) 

• Excluded (N=17) 
• Not meeting inclusion criteria (N=16) 
• Declined to participate (N=1) 
• Other reasons (N=0) 

 
 

 

Randomized (N=50) 

Allocated to Group II - Placebo control (n=25) 
Coloured distilled water. 

Allocated to Group I – Experimental Group (n=25) 
Freshly prepared Solanum surattense solution. 
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saponins in anti-nociceptive and anti-inflammatory actions. Saponins 
have also been reported to inhibit histamine release in-vitro [25].

In this study the experimental mouthrinse solution showed 
significantly better results than the control group. Solanum surattense 
when used as an oral rinse showed considerable analgesic activity 
immediately after its usage. This may be because the oral mucosa is 
highly vascularized and it is relatively permeable. So drugs that are 
absorbed through the oral mucosa directly enter the systemic circulation, 
bypassing the gastrointestinal tract and first-pass metabolism in the 
liver [26]. The mucosa of the soft palate, the sublingual, and the buccal 
regions are non-keratinized and it constitutes to about 60% of the total 
surface area of the oral lining [27]. The amount of absorption depends 
on the relative thickness and degree of keratinization of tissues [26].

The limitation of this preliminary study are the non-inclusion of age, 
gender and duration of pain relief The results of this preliminary study 
thus suggest that Solanum surattense seed extract can be safely used as 
an emergency alternative mouth rinse to relieve pain in symptomatic 
patients. However, further studies are needed in order to understand 
the precise mechanism of action and also to assess the purified 
fractions of Solanum surattense seed extract for pharmacological and 
toxicological characterization in the dental pulp.

Conclusion
Within the limitations of this preliminary study, it can be concluded 

that the seed powder of S. surattense can be used as a safe adjunct to 
other methods in relieving pulpal pain when used as mouthwash in 
patients with symptomatic irreversible pulpitis.
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