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Abstract

Basil and its various species are known to have an effect on common cold and possess
immunomodulatory properties. This paper describes a clinical trial of a herbal formulation,
Panchtulasi drops in acute common cold; the formulation consists of essential oils of five species
of ocimum, namely; Ocimum sanctum Linn., Ocimum basilicum Linn., Ocimum gratissimum
Linn., Ocimum citriodorum Linn. and Ocimum canum Linn.
This was an open label, three arm Phase II study to determine the safety and efficacy of
Panchatulasi drops in patients with acute common cold. The primary endpoint was reduction in
symptoms of cold and number of days of illness. This was assessed using SF-8 and WURSS21
questionnaires. The secondary endpoint was changes in serum interleukin-8 (IL-8) and neutrophil
count. The study duration was 8 days with telephonic follow-up on 10 th day. A total of 60 patients
were randomized to treatment, placebo and a control (standard medication) in a radio of 2:1:1.
The symptom severity, quality of life and number of days of illness measured by WURSS-21
questionnaire was significantly reduced in the treatment arm between baseline and day 4 (p<0.05).
The physical component score and overall health score of the SF-8 questionnaire also improved
considerably in the treatment arm compared to placebo and control arms between baseline and
day 4. However, mental component score did not improve significantly until day 6. Concentra-
tion of IL-8 did not show any statistically significant change in any of the study arms due to high
variability. Neutrophil count, on the other hand, decreased in the treatment arm (p=0.0153)
compared to placebo and control arms where it increased. Panchatulasi drops is an effective
herbal remedy for common cold and can be used as an alternative to current treatments. There
was a significant reduction in days of illness, severity of symptoms, and improvement in quality
of life compared to placebo and control groups.
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1.  Introduction

The “common cold” is an acute, catarrhal syndrome and is the most
common infection in humans, with children having 3-8 colds per
year and adults suffering from about 2-5 colds per year (Myint,
1996). According to the estimates, 80% of nasal infections are
caused by viruses and the rhinovirus accounts for 30-50% of all
colds (Heikkinen and Järvinen, 2003). Although the infection is
self-limiting and usually resolves within 7 days, it can sometimes
last as long as 2-3 weeks, and is associated with an enormous
economic burden (Nicholson  et al., 1997; Fendrick et al., 2003).

List of abbreviations

ATCC American type culture collection
ANCOVA Analysis of covariance
BUN Blood urea nitrogen
IL-8 Interleukin 8
I P Investigational product
I T T Intention-to-treat
NET Neutrophil extracellular traps
P P Per-protocol analysis
SGPT Serum glutamic pyruvic transaminase
SGOT Serum glutamic oxaloacetic transaminase
SF Short form
SAS Statistical analysis software
TNF- Tumor necrosis factor-alpha
VAS Visual analog scale
WURSS Wisconsin upper respiratory symptom survey
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Over half of patients seen for common cold are prescribed with
antimicrobials or antihistamines. However, in addition to side effects
like immunosuppression and sedation, clinical trials have shown
that these do not alter the course of the cold or reduce symptoms
significantly (Doyle et al., 1988; Rosenstein et al., 1998; De Sutter
et al., 2015). Alternative treatments like vitamin C and zinc lozenges
have also not shown consistently significant results in clinical trials.
The limitations of current treatments could be due to their
symptomatic nature, and a lack of understanding of the underlying
mechanisms of the common cold (Turner, 1997). Newer efforts
that target the pathogenesis of the symptoms are, therefore, likely
to be more successful.

The symptoms of the common cold or other upper respiratory
tract infections (URTIs) are triggered in response to viral infection,
and more importantly to the immune response to infection. The
main cell involved in monitoring invasion of the body by pathogens
is the macrophage. The surface of the macrophage displays receptors
that combine with components of bacterial and viral pathogens and
trigger the release of cytokines (Eccles, 2005). There is evidence
that these ‘early’ cytokines are involved in causing many clinical
signs of common cold. Among these proinflammatory cytokines
are interferon-a (IFN-a), tumour necrosis factor-a (TNF-a),
interleukin-1 (IL-1) a and b, interleukin-6 (IL-6), interleukin-8 (IL-
8) and monocyte-attracting chemokines, which induce symptoms
such as fever, sore throat and nasal congestion through their
stimulating effects on neutrophils and macrophages (Röseler et al.,
1995; Netea et al., 2000; Leon, 2002). The selective recruitment
and activation of neutrophils seems linked to increased
concentrations of IL-8, which has been shown to play a causative
role in acute inflammation (Harada et al., 1994). Previous studies
have also shown a correlation between IL-8 and severity of
symptoms of cold, and this particular cytokine was constitutively
present in studies of rhinovirus infection (Turner et al., 1998; Gern
et al., 2002).

This study investigated the effect of an herbal formulation consisting
of essential oils from 5 species of basil. Basil has been used for
thousands of years in Ayurveda (traditional Indian medicine) for its
diverse healing properties. Basil has been found to have strong
expectorant properties, and is used in catarrh, cough, bronchitis
and other ailments of the respiratory system (Nagaraju and
Manoharachary, 2016). Previously conducted studies on basil have
established its immunomodulatory properties, in addition to anti-
microbial, antitussive, anti-inflammatory, antipyretic and analgesic
properties (Aziba et al., 1999; Chiang et al., 2005; Jeba et al., 2011;
Mondal et al., 2011; Mahajan et al., 2013).

Extensive preclinical studies on Panchatulasi demonstrated
immunomodulatory, anti-inflammatory and antibacterial properties.
Cytokine inhibition was determined in mouse splenocytes from
male BALB/c mice aged 6-7 weeks (22 - 26 g), using ELISA (R&D
Systems kit). The results were comparable to anti-inflammatory
compounds like dexamethasone and paclitaxel (Singh et al., 2016;
unpublished data).

In vitro minimum inhibitory concentration (MIC) of the Panchatulasi
oil different concentrations was performed using micro broth
dilution method and showed MIC <100 µg/ml against gram positive
and gram negative bacterial ATCC 49619 (American Type Culture
Collection) and ATCC 700904 Streptococcus pneumoniae strains,
suggesting good antibacterial properties (Singh et al., 2016;
unpublished data)

The production of proinflammatory metabolites by lipoxygenase
enzyme induces secondary effects such as secretion of mucus
glycoprotein by the airway and augmentation of the early response
to allergen challenge (Polito and Proud, 1998), and has been
implicated in several diseases including rhinitis, asthma and chronic
bronchitis (Knapp, 1990; Batt, 1992). Lipoxygenase inhibition of
Panchatulasi was, therefore, compared with DMSO and indomethacin
(Singh et al., 2016; unpublished data).

Lipoxygenase inhibition and inhibition of prostaglandin and
leukotriene production (products of lipoxygenase and
cyclooxygenase activity) has been shown to dampen the
inflammatory response to acute infection with a respiratory virus.
The above result, therefore, suggests that Panchatulasi is likely to
be a successful remedy for cold infections.

The pharmacological activities of the Ocimum species could be
attributed to the presence of chemical constituents: eugenol has
antidepressant, antimicrobial, anti-inflammatory and antistress
properties (Kurian et al., 2006). Linalool, present in Panchatulasi
drops has anxiolytic and anticonvulsive activities (de Almeida et
al., 2009). Whereas, ß-caryophyllene possess antiviral effect
(Astani et al., 2011). Considering the established safety of Ayurvedic
medicines, and preclinical studies which showed immunomodulatory
and antibacterial properties, Panchatulasi could be an effective
alternative to conventional treatments for cold.

Study hypothesis

Panchatulasi could be an effective alternative to conventional
treatments for the common cold, and will reduce the number of
days of illness and show significant relief from common cold
symptoms within  6 days in at least 70% of the population.

2.  Materials and Methods

2.1 Patients

Patients were recruited from outpatient clinic from Department of
Preventive and Social Medicine (P.S.M.), Lokmanya Tilak Municipal
General Hospital and Lokmanya Tilak Municipal Medical College’
Urban Health Centre, Dharavi, Mumbai and Life Veda Treatment
and Research Centre, Worli. Patients were enrolled after completing
an informed consent process as per the Indian Council of Medical
Research Ethical Guidelines for Biomedical Research and the
principles enunciated in the Declaration of Helsinki (World Medical
Association, 2013).

60 patients were enrolled in the study. The inclusion criteria were:
(1) male or female between 18-60 years of age, (2) willing to give
written informed consent and follow up as per the protocol, (3)
had an acute common cold within 36-48 h. (from past 1-2 d.), (4)
had at least the first four symptoms of common cold: sneezing,
nasal obstruction, nasal discharge, sore throat, chilliness, headache,
malaise and cough and (5) had a score of  6, as mentioned in the
modified Jackson’s score table (Jackson et al., 1958).

Patients were excluded if they had: (1) bacterial infection which
may or may not be acute and cannot be treated with Panchatulasi
drops, (2) complications of common cold - high fever, significantly
swollen glands, severe sinus pain, and a cough that produces mucus,
(3) history of allergic rhinitis or asthma and reported itchy eyes,
sneezing, cough or shortness of breath, (4) increased neutrophil
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count and lymphocyte in the blood due to chronic bronchitis, (5)
taken home remedies or other treatments which may interfere with
the study, (6) tuberculosis, chronic bronchitis, COPD, sinusitis or
lower RTI infection, (7) medical conditions like known history of
HIV infection, malignancy, cardiovascular disease, hypertension,
renal pulmonary or hepatic abnormalities, neurologic or psychiatric
disease, multiple sclerosis, pneumonia and rheumatoid arthritis,
(8) taken the following medication within 7 d. from the onset of
common cold, antiplatelets like aspirin, immunosuppressive drug,
corticosteroids, antidepressants, anticholinergic, antispasmodics,
sedatives and hypnotics, antihistaminics like cetirizine, anti-
coagulants or NSAIDS-aspirin, diclofenac, ibuprofen, (9) showed
active dependency on alcohol or other drugs, (10) taken salicylates
and propionic derivatives, celecoxib, dextromethorphan, meperidine,
naproxen, anti-inflammatory, antibiotics, URTI-antibiotics-
dextromethorphan, codeine, antiallergics, antitussive, herbal,
Ayurvedic or Homeopathic medicine, (11) used prohibited
medication like macrolide derivatives, ofloxocin and ornidazole,
derivatives of penicillin, (12) suffer from hypersensitivity, (13)
were pregnant, child bearing or breast feeding women and (14) had
a major surgical procedure in the previous six months.

2.2  Study design

This was an open label comparative three arm study, with block
randomization generated through software assuming maximum of
5 study sites and screening of around 200 for recruitment of 60
patients. A 2:1:1 randomization was done where 30 subjects received
study drug, 15 subjects received placebo, and the other 15 subjects
received a standard treatment.

Patients with a score  6 on Jacksons scale were screened for other
selection criteria. Patients satisfying the selection criteria were
requested for baseline safety blood investigations, i.e., complete
hemogram, liver profile (SGPT, SGOT and total bilirubin), renal
profile (BUN, serum creatinine) and interleukin-8 from blood/serum.
At the first visit, patients were assigned an ID and dispensed with
the investigational product (IP) depending on randomization. Follow
up visits were scheduled on day 4, 6 and 8, with a telephonic
follow up on day 10.

2.3 Study objective

The primary endpoints were reduction in symptom severity and
number of days of illness. The secondary endpoints were plasma
levels of IL-8 and neutrophil count.

2.4 Assessments

On the first visit, patients were screened using the Jackson scale.
Patients who were enrolled were given a patient diary, and were
provided with the study medication.WURSS21questionnaires (used
with permission from Wisconsin Alumni Research Foundation)
and SF-8 scores were recorded on each of the follow-up visits to
assess the severity of common cold symptoms. A linguistic
validation was carried out for Hindi and Marathi (local language)
translations of the WURSS-21 questionnaire. This was done with
12 patients who were asked to fill the forms, and were debriefed by
the Principal Investigator to assess the clarity and acceptability of
the questionnaire. The linguistic validation of questionnaire in Hindi
and Marathi was submitted to the Staff and Research Society Ethics
Committee. IL-8 count from blood/serum and other blood
investigations were performed on day 1 and day 8 of the study

(Diaclone  ELISA kit). Physician and Patient’s Global Assessment
score and VAS score were recorded on day 8 to assess overall patient
health. Physical examination and vital signs were recorded on each
visit.

2.5 Study medication

The oil from the leaves of different species of basil were extracted
with petroleum ether from a distillate, after distillation with steam.
The oil extracts were mixed in fixed ratios, along with solubilizers
(Table 1). The mixture was stirred using magnetic stirrer in aseptic
conditions and transferred to containers. Standardization was
ensured by identification of chemical markers using gas
chromatography with flame ionization detection (GC-FID). Refer
to the appendices for chromatograms of the individual oils as well
as the formulation.

Table 1: Composition of Panchatulasi formulation

Sr. No. Ingredient Quantity present

1 Ocimum sanctum 6.0 ml
2 Ocimum gratissimum 0.5 ml
3 Ocimum canum 0.5 ml
4 Ocimum citrodorum 0.5 ml
5 Ocimum canum 0.5 ml
6 Solubilizer 2.0 ml

The placebo was a mixture of flavors of Ocimum sanctum and clove
oil mixed with distilled water and titrated to match the taste and
aroma of the treatment. The dosage for both was 5 drops in warm
water to be taken 4 times a day. Patients in the control group
received acetaminophen 600 mg-1200 mg in divided doses.

2.6 Rescue medication

Antipyretic drugs (acetaminophen), nasal decongestants containing
pseudoephidrine, combination containing paracetamol and
pseudoephedrine and product containing normal saline for treating
decongestion were used as rescue medication.

2.7 Statistical analysis

Estimated difference in % mean change in severity of symptoms of
common cold was 75% for Panchatulasi versus placebo and 50%
for control vs placebo. A sample size of 60 patients provided 80%
power to detect the above. All data were evaluated using SAS 9.3.
Changes in IL-8 and neutrophil count were analyzed using paired
t-tests. WURSS-21 and SF-8 scores were analysed using Friedman’s
Nonparametric tests for multiple comparisons (Cochran-Mantel-
Haenszel Statistics Based on Rank Scores) and Wilcoxon two sample
t test to obtain p values for reduction in scores within the same
group over time.

3.  Results and Discussion

Of the 60 patients enrolled, 55 patients completed the study, of
which 54 patients were considered in PP analysis and 1 patient was
considered in ITT analysis. One patient dropped out due to low
haemoglobin, but continued to take the study drug along with
concomitant medications (Figure 1 and Table 2).
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     Figure 1: Combined study enrolment flowchart for both sites
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Table 2: Demographic information including gender, age and Jackson
Scale score for patients in each treatment arms

Panchatulasi Placebo Co ntr ol
N = 29 N = 15 N = 16

Gender, n(%)
Male  27 (93.10%)  13 (86.67%)  12 (75.00%)
Female   2 (6.90%)   2 (13.33%)   4 (25.00%)
Age (Years)
n 2 9 1 5 1 6
Mean 38.5 37.1 35.4
Std. Dev. 13.20 11.82 12.77
Median 36.0 37.0 34.5
(Min, Max) (19, 59) (20, 58) (18, 58)
Jackson Scale
n 2 9 1 5 1 6
Mean 7.8 7.7 7.9
Std. Dev. 1.17 0.88 1.18
Median 8.0 8.0 8.0
(Min, Max) (6, 11) (7, 10) (6, 10)

There were no serious adverse events noted in any of the study
groups. The only adverse event was diarrhoea which occurred in
one patient in the treatment group. Another patient in the treatment
group reported headache, however, this is a symptom of common
cold and was not considered an adverse event.

WURSS-21 scores were similar at baseline in all three groups. When
comparing scores from baseline to day 4, question 1 (overall illness)
showed more significant reduction in Panchatulasi compared to
placebo and control. Question 21 (how is your cold compared to
yesterday) also showed greater and more significant reduction in
the Panchatulasi arm (p=0.0105), compared to placebo (p=0.527)
and control (p=0.428).  This suggests fewer days of illness in the
Panchatulasi group, as by day 4 patients were already feeling better
compared to other groups. Analysis of question 2-12 (Severity of
illness) suggested greater and faster relief in symptoms in the
Panchatulasi arm, with the symptom score decreasing by 8.57±0.59
from baseline to day 4 (p<0.0001), compared to 4.07±0.79 (p>0.05)
in PL arm and 4.94±0.1 (p=0.0161) in C arm.  Similarly for questions
12-20 (quality of life), reduction in scores was not significant in
placebo and control arms compared to Panchatulasi arm (Table 3).

Table 3: Table showing WURSS-21 questionnaire results for the three treatment arms, along with p values calculated using the Wilcoxon Two
Sample Test

WURSS-21 Questionnaire results PL (Mean, ±SD) p value PT (Mean, ±SD) p value C (Mean, ±SD) p value

Overall illness (Q1)

Baseline score 4.6±0.63 4.53±0.73 4.72±0.73

Mean reduction from baseline to day 4 0.73±0.6 0.0486 1.14±0.16 <.0001 0.97±0.02 0.002

Mean reduction from baseline to day 6 1.23±0.44 0.001 1.6±-0.27 <.0001 1.28±0.16 0.001

Mean reduction from baseline to day 8 1.8±-0.42 <.0001 2.24±0.32 <.0001 1.84±0.33 0.0002

Symptom severity (2-11)

Mean at baseline 23.97±5.85 25.91±5.85 24.16±4.38

Mean reduction from baseline to day 4 4.07±0.79 0.1253 8.57±0.59 <.0001 4.94±0.1 0.0161

Mean reduction from baseline to day 6 8.53±1.33 0.0007 12.88±0.42 <.0001 6.72±1.4 0.0028

Mean reduction from baseline to day 8 12.5±0 0.0002 17.66±1.19 <.0001 11.72±0.54 0.0001

QoL (12-20)

Mean at baseline 21.6±5.13 19.84±5.83 19.72±5.63

Mean reduction from baseline to day 4 4.27±1.35 0.0533 4.12±1.09 0.0071 3.31±0.89 0.1191

Mean reduction from baseline to day 6 7.6±1.85 0.0046 7.16±0.51 <.0001 5.63±0.96 0.0112

Mean reduction from baseline to day 8 9.4±1.19 0.0009 12.67±0.7 <.0001 10.34±1.09 0.0003

Sickness compared to  yesterday (Q21)

Mean at baseline 4.1±0.39 4.09±0.54 4.16±0.57

Mean reduction from baseline to day 4 0.23±0.84 0.527 0.43±0.06 0.0105 0.16±0.25 0.428

Mean reduction from baseline to day 6 0.8±0.71 0.0072 0.93±0.19 <.0001 0.56±0.09 0.0243

Mean reduction from baseline to day 8 1.43±0.68 0.0004 1.59±0.64 <.0001 1.06±0.29 0.0005
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Analysis of SF-8 results showed the overall health and physical
health improvement from baseline to day 4 was statistically
significant in the Panchatulasi arm, but not in placebo and control
arms.  Mental health reduction in score on day 4, however, was
more significant in the placebo group (p=0.0991), compared to
Panchatulasi (p=0.1218) and control (p=0.3235), although none of
these are statistically significant. From baseline to day 6, the
improvement in overall health, mental health and physical health
were more significant in Pachatulasi (p<0.0001), compared to
placebo (p>0.01) and control (p>0.05). By day 8, SF-8 total score
decreased by 49% in Panchatulasi, compared to 25% in placebo
and 32% in control. (Figure 2). Interestingly, panchatulasi shows
better relief compared to the control acetaminophen, an antipyretic
and analgesic drug that has only minor anti-inflammatory
properties. This provides support for similar properties in
Panchatulasi, and could suggest that presence of additional anti-
inflammatory and antibacterial properties of basil may contribute
to more effective action compared to acetaminophen (Figure 2).
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Figure 2: Improvement in the tota l score of short form 8  from
baseline to visit 3 for control, placebo and Panchatulasi.

VAS scores was used to assess the relief of symptoms from common
cold from day 1 to day 8. The average mean of the score was
assessed by using ANOVA test and the average mean in the groups
Panchatulasi, placebo and control group was assessed. The average
mean of the score was less in Pancatulasi group, compared to placebo
and control. (1.96 for Panchatulasi, 3.13 for  placebo and 2.75 for
control, respectively).

VAS scores correlated with symptom scores for WURSS-21 and SF-
8. There was a 25% (p=XX) reduction in Panchatulsi arm by day 4,
and 50% reduction by day 6 (p=XX) in the VAS score. Placebo and
control arms on the other hand, showed similar results with only
26% reduction in VAS by day 6.

Statistical analysis of IL-8 count showed that no significant change
was detected in any of the patient groups, and variability was
large. Most patients had high IL-8 values (< 29 µg/ml) at baseline,
whereas some had low values at baseline (>29 µg/ml). On separate
analysis of these two groups, it appeared that in the PT arm, patients
with a low baseline IL-8 count had a minimum increase in IL-8
count, followed by control and placebo which had the maximum
increase. Patients with a high IL-8 count at baseline showed minimal
decrease in PT arm, followed by placebo and control which showed
maximum mean reduction in IL-8.This could suggest regulation of
IL-8 by Panchatulasi whereby IL-8 levels are not excessively
stimulated or inhibited during the course of infection, due to the
importance of such proinflammatory cytokines in resolution of the
infection. Cytokines like IL-8 and IL-6 are generally elevated during

respiratory infections as compared to healthy subjects. IL-8 is a
major neutrophil attractant, and promotes inflammation by
recruitment of neutrophils to the site of infection. However, there
is still uncertainty regarding the implications of cytokines in
symptoms of common cold. For example, while some studies
demonstrate an increase in IL-8 during early infection, other studies
have shown IL-8 to peak around day 4-6 (Hayden et al., 1998;
Skoner et al., 1999).

Although within the normal range for all patients, neutrophil count
decreased slightly in PT  arm (-2.48±0.06, p<0.05), whereas it
increased in other treatment arms (p>0.05). Neutrophils are
important first innate immune cells that migrate to the site of
infection and help in containing infection via phagocytic activity,
releasing antibacterial molecules and forming neutrophil extracellular
traps (NETs) that degrade bacterial components. However,
neutrophil products are also involved in stimulating mucus secretion
and sneezing/coughing as they release inflammatory mediators such
as neutrophil elastase and oxygen radicals which may contribute to
the increase in mucus and airway fluid characteristic of respiratory
infections like common cold. The small decrease in neutrophil count
by day 8 in the treatment arm could, therefore, suggest faster
resolution of the common cold symptoms with Panchatulasi drops.

4.  Conclusion

Panchatulasi drops were effective in reducing the number of days
of illness, and reducing the severity of symptoms significantly by
day 4 compared to placebo and control. Overall, the study drug has
no major side effects and could be an effective therapy for the
treatment of common cold. Due to immunomodulatory effects, it
may also be used on a regular basis for prevention of respiratory
diseases and infections.
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