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Abstract: Allergic rhinitis (AR), often considered a trivial disease, is now increasingly being recognized as a cause of significant and 

widespread morbidity. It is the most common allergic disorder, affecting 10-20 percent of the population. Currently available therapeutic 

options in the management of AR have major limitations due to low clinical efficacy and associated adverse events. This study was 

planned to evaluate the clinical efficacy and safety (short- and long-term) of Bresol tablets in AR. The study was a placebo controlled, 

phase III clinical trial conducted as per the ethical guidelines of Declaration of Helsinki. One hundred subjects from the age group of 

15 to 60 years who presented with symptoms of AR were included in the study. At the initial visit, a detailed medical history was obtained 

by interviewing the subjects, which was followed by thorough clinical examination and all the subjects were investigated by 

hematological and biochemical tests. Subjects were advised to consume one Bresol tablet, twice-daily for 4 weeks while subjects in 

placebo group received identical looking placebo in the same dose, for a period of 4 weeks. The predefined primary endpoints were 

proportion of subjects with rapid symptomatic control and clinical improvement, along with renormalization of laboratory parameters. 

The results were statistically analyzed by Mann Whitney test and Paired t test. The mean score sneezing, nasal congestion, itching of the 

eyes, itching of the nose, postnasal drip, rhinorrhea and watery eyes decreased significantly at the end of 4 weeks, when compared to the 

Placebo and respective baseline values. There was a significant reduction in the Total WBC Count, Neutrophils, Lymphocytes, 

Eosinophils, Monocytes, ESR and Absolute Eosinophil Count at the end of 4 weeks, when compared to the placebo group. There were 

no clinically significant adverse reactions; either reported or observed during the entire study period. The overall compliance to the 

treatment was good and no treatment discontinuations were reported. Therefore, it may be concluded that Bresol tablets are effective 

and safe in the management of AR. 
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1. Introduction 
 

Allergic rhinitis, often considered a trivial disease, is now 

increasingly being recognized as a cause of significant and 

widespread morbidity.
1
 It is the most common allergic 

disorder, affecting 10-20 percent of the population.
2,3 

 

Allergic rhinitis had been classified as seasonal, perennial or 

occupational allergic rhinitis according to the exposed 

allergens.
4
 However, the previous classification had some 

limitations in that it is common that both seasonal and 

perennial allergens are sensitized and seasonal allergens 

cause perennial allergic symptoms or even perennial 

allergens cause allergic symptoms seasonally.
5,6 

 

The condition is characterized by continuous or periodic 

nasal congestion, rhinorrhea, sneezing, pruritis of the 

conjunctiva, nasal mucosa and oropharynx, allergic shiners, 

lacrimation, and fatigue. Predisposing factors are a positive 

family history of similar symptoms and a personal history of 

collateral allergy manifested as eczematous dermatitis, 

urticaria, and/or asthma. Clinical presentation may include 

nasal polyps, pale and boggy (sometimes reddened or 

excoriated) nasal passages, congested and edematous 

conjunctiva, injected pharynx, and swelling of the turbinates 

and membranes of the ear.  

 

Often, there is a temporal relationship between an allergen 

exposure and an acute episode of allergic rhinitis. 

Environmental agents that can cause this condition are dust 

mites, feathers, animal dander, moulds, pollen, grass, and 

fungus spores. Many people with allergic rhinitis are also 

allergic to certain foods and may experience symptoms as a 

result of eating allergy-triggering substances in such foods 

as eggs, nuts, fish, shellfish, dairy products, or wheat.
7  

 

Poorly controlled symptoms of allergic rhinitis may 

contribute to sleep loss, secondary daytime fatigue, learning 

impairment, decreased overall cognitive functioning, 

decreased long-term productivity and decreased quality of 

life. Additionally, poorly controlled allergic rhinitis may 

also contribute to the development of other related disease 

processes including acute and chronic sinusitis, recurrence 

of nasal polyps, otitis media/otitis media with effusion, 

hearing impairment, abnormal craniofacial development, 

sleep apnea and related complications, aggravation of 

underlying asthma, and increased propensity to develop 

asthma.
8
 

 

Bresol tablets is polyherbal formulations indicated for the 

management of AR. Bresol tablets contains extracts of 

Curcuma longa, Ocimum sanctum, Adhatoda vasica, 

Trikatu, Triphala, Embelia ribes, Cyperus rotundus, 

Cinnamomum zeylanicum, Elettaria cardamomum, 

Cinnamomum tamala, and Mesua ferrea. This study was 

planned to evaluate the efficacy and safety of Bresol tablets 

in AR. 
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Aim of the Study 

 

This study was planned to evaluate the clinical efficacy and 

safety (short- and long-term) of Bresol tablets in Allergic 

Rhinitis. 

 

Study Design 

 

The study was a placebo controlled clinical trial conducted 

from January 2011 to May 2011 as per the ethical guidelines 

of Declaration of Helsinki. The study protocol, CRFs, 

regulatory clearance documents, product related information 

and informed consent form were submitted to the 

Institutional Ethics Committee and were approved by the 

same. 

 

2. Materials and Methods 
 

2.1 Inclusion criteria 

 

100 subjects of either sex aged between 15 to 60 years and 

suffering from AR like sneezing, nasal congestion, itching 

of the eyes, itching of the nose, postnasal drip, rhinorrhoea 

and watery eyes were included in the study. 

 

2.2 Exclusion criteria 

 

Subjects suffering from severe systemic illness, which 

necessitated use of other medications, were excluded from 

the study. Those subjects who had nasal abnormalities 

causing obstruction, who had acute respiratory infection or 

severe concomitant disease were excluded from the study. 

Women having likelihood of pregnancy, pregnant and 

lactating women were also excluded from the study. 

 

2.3 Study procedures 

 

This study was an open, prospective, non-comparative 

clinical trial conducted at Department of ENT Grant 

Medical College & J.J. Hospital Mumbai, India. One 

hundred subjects from the age group of 15 to 60 years who 

presented with symptoms of AR (sneezing, nasal congestion, 

itching of the eyes, itching of the nose, postnasal drip, 

rhinorrhoea and watery eyes) were included in the study 

after signing the informed consent document.  

 

Subjects who met the eligibility criteria were enrolled and 

their informed consent was obtained. At the initial visit, a 

detailed medical history with special emphasis on family 

and past medical history, allergy and treatment history was 

obtained from all subjects. In all subjects, a thorough 

systemic examination was done, which was followed by a 

detailed ENT examination. All subjects were investigated by 

hematological and biochemical tests, which included Total 

WBC Count, Neutrophils, Lymphocytes, Eosinophils, 

Monocytes and ESR. Subjects were divided into Drug and 

Placebo groups (50 each) randomly. Subjects were advised 

to consume one Bresol tablet, twice-daily for 4 weeks while 

the subjects in the placebo group received identical looking 

in same dose, for a period of 4 weeks  

 

All adverse events, either reported or observed by subjects 

were recorded in the CRF with information about severity, 

onset, duration and action taken regarding the study drug. 

Relation of adverse events to the study medication was 

predefined as “Unrelated” (a reaction that does not follow a 

reasonable temporal sequence from the time of 

administration of the drug), “Possible” (follows a known 

response pattern to the suspected drug, but could have been 

produced by the patient’s clinical state or other modes of 

therapy administered to the patient), and “Probable” 

(follows a known response pattern to the suspected drug that 

could not be reasonably explained by the known 

characteristics of the patient’s clinical state). Subjects were 

allowed to voluntarily withdraw from the study, if they 

experienced serious discomfort during the study or sustained 

serious clinical events requiring specific treatment. For 

subjects withdrawing from the study, efforts were made to 

ascertain the reason for dropout.  

 

2.4 Follow-up and monitoring 

 

All subjects were investigated for evaluated for symptomatic 

improvement of AR (sneezing, nasal congestion, itching of 

the eyes, itching of the nose, postnasal drip, rhinorrhea and 

watery eyes). Subjects were investigated by hematological 

and biochemical tests at the end of the study period. 

 

2.5 Primary and secondary end points 

 

The predefined primary endpoints were proportion of 

subjects with rapid symptomatic control and clinical 

improvement, along with renormalization of laboratory 

parameters. The predefined secondary endpoints were 

incidences of adverse events (short- and long-term) and 

overall compliance to the drug therapy. 

 

2.6 Statistical analysis 

 

An intent-to-treat analysis was performed for all efficacy 

evaluations. The changes in the values, before the initiation 

of study and at the end of the study were analyzed by 

Statistical test: Mann Whitney test and Paired t test. All 

values were expressed as Mean ± SEM.  

 

3. Results 
 

One hundred patients were enrolled into the trial with mean 

age of 25.68 ±10.59 in Bresol group and 28.72±9.84 in 

Placebo group. Fifty nine female patients and 41 male 

subjects had participated (Table 1). 

 

There was significant reduction in the mean score of 

sneezing from 7.16±1.15 at entry to 6.46±1.34, 5.48±1.31, 

4.18±1.22 and 3.42±0.91 at the end of 1
st
 week, 2

nd
 week, 3

rd
 

week and 4
th

 week of treatment respectively. In the Placebo 

group the mean score of sneezing were 6.96±1.12 at entry to 

6.52±1.27, 5.90±1.06, 5.56±1.20 and 4.98±1.39 at the end of 

1
st
 week, 2

nd
 week, 3

rd
 week and 4

th
 week of treatment 

respectively with significance of p<0.0001 on 3
rd

 & 4
th

 

week. Reduction was also observed in nasal congestion from 

7.50±1.06 at entry to 6.78±0.95, 5.82±1.02, 4.48±0.99, 

3.58±1.09 at the end of 1
st
 week, 2

nd
 week, 3

rd
 week and 4

th
 

week of treatment respectively. In the Placebo group the 

mean score of nasal congestion were 7.46±0.97, 6.82±0.94, 

6.18±0.98, 5.68±1.17 and 6.08±1.41 at the end of 1
st
 week, 
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2
nd

 week, 3
rd

 week and 4
th

 week of treatment respectively 

with significance of p<0.0001 on 3
rd

 & 4
th

 week. Significant 

reduction was also observed in rhinorrhea from 7.28±1.58 at 

entry to 6.44±1.46, 5.44±1.45, 4.56±1.33, 3.56±1.15 at the 

end of 1
st
 week, 2

nd
 week, 3

rd
 week and 4

th
 week of treatment 

respectively with significance of p<0.0001in 3
rd

 and 4
th

 

week as compared to the values of placebo group. Similarly 

mean scores for itching of eyes and nose, watery eyes and 

postnasal drip decreased significantly at the end of 2 weeks, 

when compared to their respective baseline values (Table 2). 

 

There was a significant reduction in the Total WBC Count 

from 7202.00±1518.00 at entry to 6460.00±1366.00 at the 

end of 4 weeks of treatment with Bresol Tablet (p<0.0001). 

Similarly mean scores for neutrophils, lymphocytes, 

eosinophil, monocyte count, ESR and absolute eosinophil 

count reduced significantly at the end 4 weeks in the Bresol 

Group when compared to their respective baseline values 

(Table 3). 

 

In the Placebo group the Total WBC Count was 

7192.00±1528.00 at entry to 6960.00±1498.00 at the end of 

4 weeks (p<0.0184). Neutrophil Count was 67.82±4.56 at 

entry to 68.02±4.64 at the end of 4 weeks (p<0.0399). 

Similarly mean scores for lymphocytes, eosinophil, 

monocyte count, ESR and absolute eosinophil count reduced 

significantly at the end 4 weeks when compared to their 

respective baseline values (Table 3). 

 

There were no clinically significant adverse reactions; either 

reported or observed during the entire study period. The 

overall compliance to the treatment was good and no 

treatment discontinuations were reported. 

 

4. Discussion 
 

Allergic rhinitis is characterized by a two-phase allergic 

reaction, i.e. the initial sensitization phase (IgE formation 

and triggering of the humoral response) and the clinical 

disease phase (manifesting symptoms). The clinical disease 

phase can itself be further subdivided into two distinct 

phases, namely an early phase (mediated through mast cells) 

and a late phase (cellular infiltration and mediator release).
9
 

In the early phase, mast cells release mediators as a result of 

antigen cross linking of IgE molecules, which results in an 

explosive degranulation of mast cells, leading to the 

characteristic symptoms of rhinitis (rhinorrhea, nasal 

obstruction and itching, sneezing, postnasal drip and loss of 

sense of smell).
10

 

 

Control of cytokine release from airway epithelial cells is a 

primary approach in the management of allergic rhinitis and 

topical corticosteroids with oral antihistamines is the 

mainstay in the management of allergic rhinitis. In resistant 

patients, the effects of allergen-specific immunotherapy can 

be beneficial.
11

 

 

This study observed significant reduction in the mean 

symptom score for sneezing, nasal congestion, itching of 

nose, postnasal drip and runny nose. The increased levels of 

TLC, DLC (polymorphs, lymphocytes, monocytes, 

eosinophil), ESR and AEC also reduced significantly. These 

results might be due to the synergistic activities of the 

ingredients of Bresol tablets, which have been studied in 

depth by various researchers. 

 

In various studies, curcumins - I, II and III (components of 

Curcuma longa)
12

 have been shown to inhibit 

chemomediators of inflammation (phospholipase, LO, COX-

1 and -2, LT, TX, PG, NO, collagenase, elastase, 

hyaluronidase, monocyte chemoattractant protein-1, 

interferon-inducible protein, TNF-, and IL-12.
13,14

 

Inhibition of these inflammatory chemomediators was 

shown to be due to the ability of curcumins to bind with 

phosphatidylcholine micelles.
15

 Enhanced suppression of 

COX-2 expression was observed due to extracellular signal-

regulated kinase activity and NF-kappaB activation 

inhibition, which might be the molecular mechanisms of 

actions of curcumins.
16

Curcumins significantly inhibits the 

production of IL-12, reduces induction of -IFN, IL-4 in 

CD4+ T-lymphocytes by macrophages, leading to the 

inhibition of T-helper cells-1 cytokine profile (IFN- and 

IL-4 production) in CD4+ T-cells.
17

 Curcumins are potent 

antioxidants and inhibit Ca
2+ 

entry and PK-C activity.
18

 

Curcumins also have an immunostimulatory activity, which 

increases circulating antibody titer, plaque forming cells, 

alpha-esterase positive cells and phagocytosis.
19,20

 

Antiallergic property of curcumin in an in vitro model of 

airway hyperresponsiveness in one of the study.
21

 

 

In Ayurveda, black pepper (Piper nigrum Linn.), long 

pepper (Piper longum Linn.) and ginger (Zingiber officinale 

Rosc.) are collectively known as Trikatu. It is prepared by 

mixing dried powder of fruits of black pepper, fruits of long 

pepper and rhizomes of ginger in the ratio of 1:1:1. Various 

experimental and clinical studies established anti-bacterial
22

 

and immunomodulatory
23

 activities along with its use in the 

treatment of allergic rhinitis
24

. Further, Gingerols and 

diarylhepatanoids, the principle active ingredients of 

Zingiber officinale are potent inhibitors of PG synthetase 

enzyme and 5-LOX enzymes. Potent inhibition of 

biotransformation of AA (comparable to indomethacin) by 

Zingiber officinale was established in one of the study.
25

 The 

other active ingredients of Zingiber officinale (oleoresins-

[8]-paradol and [8]-shogaol), have inhibitory effects on 

COX-2 enzymes
26

 and the mechanism of action was 

hypothesized by the inhibition of COX-1 / TX synthase 

enzymes.
27

 Cyclo-oxygenase-1 and -2 (regulated by the 

eukaryotic transcription factor NF-kappaB) is the molecular 

target for the actions of Zingiber officinale, and it acts by 

interfering with the intracellular signaling cascades, those 

involving NF-kappaB and mitogen-activated PK.
28

 Also 

Zingiber officinale possess significant inhibitory effects on 

PG-E2 production.
29

  

 

Triphala is a traditional Ayurvedic herbal formulation, 

consisting of equal parts of three medicinal plants namely 

combining Terminalia chebula, Terminalia belarica and 

Emblica officinalis. Triphala has been used extensively as a 

drug against a number of diseases including vitiated Kapha 

dosha, that which contributes to the pathogenesis of various 

respiratory diseases
30, 31

. The research shown that 

administration of Triphala enhanced the phagocytosis, 

phagocytic index, antioxidant activities and decreased 

corticosterone levels in animals thus exhibited significant 

immunomodulatory activity. Further it also showed 
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significant antibacterial and anti-inflammatory activities
32

. 

Further, one of the ingredients of Triphala viz., Terminalia 

chebula possesses antitussive, activity against sulphur 

dioxide gas evoked cough in mice thus validate the popular 

use of this herb in cough related to numerous respiratory 

diseases
33

. Further, the principle anti-inflammatory 

ingredients of Piper longum are dihydrokawain, yangonin 

and methysticin.
34

 Piper longum inhibits the lipid 

peroxidation process effectively by its ability to scavenge 

free radicals involved in initiation and propagation steps.
35

 

Piper longum retards the macrophage recruitment and 

suppress cytokines production.
36

 Inhibition of TNF-α release 

was observed using isolated kawapyrones of Piper longum.
37

 

 

The principle ingredients of Emblica officinalis are tannoids 

(emblicanin A and B, punigluconin, and pedunculagin).
38

 In 

addition to the antitussive activity, it was observed that 

Emblica officinalis has anti-inflammatory, antispasmolytic 

and antioxidant efficacy and it reduces the mucus secretion 

in the airways.
39

 Emblica officinalis also possesses 

superoxide-scavenging and prolyl endopeptidase inhibitory 

activity. Also this herb significantly inhibits the free radical 

production, restores the anti-oxidant status,
40

 inhibits 

apoptosis and DNA fragmentation, relieves the 

immunosuppressive effects on lymphocyte proliferation and 

even restores the IL-2 and -IFN production. 

 

Terminalia belirica possess anti-peroxidative activity
41

 and 

inhibits lipid peroxide formation by scavenging hydroxyl 

and superoxide radicals.
42

 Antioxidant potential of 

Terminalia belerica (stronger than alpha-tocopherol) is 

attributed to hydroxybenzoic acid and hydroxycinnamic acid 

derivatives, flavonol aglycones and their glycosides.
43

 

 

Ocimum sanctum has an immunostimulatory effect on the 

humoral immunologic response (an increase in antibody 

titer), as well as of the CMI response (E-rosette formation 

and lymphocytosis).
44

 Another study documented a decrease 

in histamine release from mast cells (humoral immune 

response) and a decrease in leucocyte migration inhibition 

(CMI response). This immunomodulatory effect was 

postulated as mediated by GABAergic pathways.
45

 

Significant inhibition of leucocyte migration in the pleural 

exudates, which suggest that the Ocimum sanctum inhibits 

the enhancement of the vascular permeability and leucocyte 

migration following inflammatory stimulus.
46

 Analgesic 

action of Ocimum sanctum is exerted both centrally as well 

as peripherally.
47

 Free radical scavenging potential of ursolic 

acid isolated from Ocimum sanctum against lipid 

peroxidation was observed in vitro.
48

 Also Ocimum sanctum 

possess potent free radical scavenging activity
49

 and 

antioxidant activity.
50

 

 

Adhatoda vasica possess potent antiallergic activity
51

. The 

widely used mucolytics, namely benzylamines (bromhexine 

and ambroxol) are the semi-synthetic derivatives of vasicine, 

extracted from Adhatoda vasica and these benzylamines 

enhance lysozyme levels in the respiratory-tract secretions 

and clear bacilli-laden mucus.
52 

Results of the study showed 

that the potent antiinflammatory activity of Adhatoda vasica 

was equivalent to that of hydrocortisone.
53 

 

The principle ingredients of Cyperus rotundus are 

sesquiterpenes (beta-selinene, isocurcumenol, nootkatone 

and aristolone) and a triterpene (oleanolic acid).
54

 Inhibition 

of NO and O2- production in vitro by Cyperus rotundus was 

observed in a study and the inhibition was found to be due to 

the suppression of iNOS protein and iNOS mRNA 

expression.
55

 

 

Embelin, a benzoquinone-derivative isolated from Embelia 

ribes, when tested for its antibacterial potential exhibits 

significant inhibition against five and moderate activity 

against three stains of 12 bacteria tested.
56 

Embelin and its 2, 

5-isobutylmine salts have been reported to possess anti-

inflammatory activity in carrageenan-induced paw edema 

and cotton pellet granuloma formation.
57

 

 

The bark of Cinnamomum zeylanicum, showed a very low 

inhibitory concentration value ranging from 0.14 to 0.26 

mg/ml, efficiency concentration value from 6.1 to 11.6 

mg/mg DPPH and reducing power value from 0.6 to 2.8 

ascorbic acid equivalents (ASE/ml), and reasonably high 

values (8.5–16.2) of anti-radical power (ARP), indicating 

their strong Free radical scavenging activity. They also 

showed better inhibition of hydroxyl radical induced 

deoxyribose degradation.
58

 The anti-inflammatory effect of 

these plants was determined by xylene-induced ear oedema 

in mice and cotton pellet granuloma test in rats.  

 

Leaves of Cinnamomum tamala inhibited significantly and 

dose dependently edema induced by carrageenan in rats and 

also reduced significantly acetic acid induced vascular 

permeability in mice. When tested in vitro, it exhibited 

significant membrane stabilizing property.
59 

Elettaria cardamomum significantly increased WBC count. 

Similarly bone marrow cellularity and Alpha esterase 

positive cells which are lowered by radiation, were partly 

restore by Elettaria cadimomum.
60  

 

The xanthones of Mesua ferrea namely, 

dehydrocycloguanandin , calophyllin-B, jacareubin 

6-desoxy jacareubin mesuaxantbone-A mesuaxanthone-B 

and euxanthone produced varying degrees of C.N.S. 

depression and also exhibited anti-inflammatory activity 

both by intraperitoneal and oral routes in rats as tested by 

carrageenin induced hind paw oedema, cotton pellet 

granuloma and granuloma pouch techniques, in normal and 

adrenalectomised rats.
61 

The antibacterial efficacy of the 

methanol extract of flowers of Mesua ferrea could inhibit a 

large number of Gram-positive and Gram-negative bacteria 

at concentration ranges of 100 to 50 µg/ml, or even lower, as 

against vibrios and Escherichia coli. In in vivo tests, used at 

concentrations of 100 and 200 µg/g of body weight, it 

offered significant protection to Swiss strain of albino mice 

when challenged with 50 MLD of a virulent strain 

Sulmonella typhimurium.
62

 

 

5. Conclusion 
 

Increasing prevalence of AR is a global health issue and AR 

has a severe impact due to associated long-term 

compromises in the quality of life. The available treatment 

options for AR have major limitations due to fewer 

efficacies and associated adverse events. This study 

observed a highly significant reduction in the mean scores 

for sneezing, nasal congestion, itching of nose, postnasal 
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drip and rhinorrhea. The increased levels of TLC, DLC 

(polymorphs, lymphocytes, monocytes, eosinophil), ESR, 

and AEC reduced significantly at the end of the study. The 

significant results might be due to the synergistic activities 

of the ingredients of Bresol tablets. There were no clinically 

significant adverse reactions during the entire study period. 

The overall compliance to the treatment was good and no 

treatment discontinuations were reported. Therefore, it may 

be concluded that Bresol tablets and syrup are effective and 

safe in the management of AR. 

 

Bresol tablets significantly reduced the symptoms of AR 

namely sneezing, nasal congestion, itching of nose, 

postnasal drip and rhinorrhea and also significantly reduced 

elevated TLC, DLC (polymorphs, lymphocytes, monocytes, 

eosinophil), ESR and AEC levels without causing clinically 

significant adverse reactions. The observed effect might be 

due to the synergistic effect of the ingredients of Bresol 

tablets. Thus it can be concluded that the Bresol tablets are 

effective and safe in the management of AR and can be 

effectively used in allergic rhinitis patients.  

 

References 
 

[1] Deepak D, Shah A. Allergic rhinitis: A neglected 

disease. Indian J Allergy Appl Immunol 2000; 14:1-6. 

[2] International Rhinitis Management Working Group. 

International consensus report on the diagnosis and 

management of rhinitis. Allergy 1994; 49:1-34. 

[3] Evans R III. Epidemiology and natural history of 

asthma, allergic rhinitis, and atopic dermatitis. In: 

Middleton E Jr, Reed CE, Ellis EF, et al. (Editors), 

Allergy Principles and Practice, 4
th

 Edition, St. Louis, 

MO, Mosby, 1993:1109-36. 

[4] Dykewicz MS, Fineman S. Executive summary of joint 

task force practice parameters on diagnosis and 

management of rhinitis. Ann Allergy Asthma Immunol 

1998; 81(5 Pt 2):463-8. 

[5] Bucholtz GA, Lockey F, Wunderlin P, et al. A three- 

year aerobiologic pollen survey of the Tampa Bay area, 

Florida. Ann Allergy 1961; 67:534-40. 

[6] Sibbald B, Rink E. Epidemiology of seasonal and 

perennial rhinitis: clinical presentation and medical 

history. Thorax. 1991; 46(12):895-901. 

[7] Sampson HA, Ho DG. Clinical aspect of allergic 

disease: Relationship between food specific IgE 

concentrations and the risk of positive food challenges 

in children and adolescents. J Allergy Immun 1997; 

100:444-51. 

[8] Settipane, Russell A. Allergy and Asthma Proceedings, 

Volume 20, Number 4, July-August 1999, pp. 209-

213(5). 

[9] Naclerio RM. Pathophysiology of perennial allergic 

rhinitis. Allergy 1997; 52:7-13. 

[10] Salib RJ, Drake-Lee A, Howarth PH. Allergic rhinitis: 

past, present and the future. Clin Otolaryngol 2003; 

28(4):291-303. 

[11] Castells M, Schwartz LB. Tryptase levels in nasal-

lavage fluid as an indicator of the immediate allergic 

response. J Allergy Clin Immunol 1988; 82:348-355. 

[12] Kim JE, Kim AR, Chung HY et al. In vitro 

peroxynitrite scavenging activity of diarylheptanoids 

from Curcuma longa. Phytother. Res. 2003; 17(5): 481-

484. 

[13] Chainani-Wu N. Safety and anti-inflammatory activity 

of curcumin: A component of turmeric (Curcuma 

longa). J. Altern. Complement Med. 2003; 9(1): 161-

168. 

[14] Hong Ch Hur SK, Oh OJ et al. Evaluation of natural 

products on inhibition of inducible Cyclooxygenase 

(Cox-2) and Nitric oxide synthase (iNOS) in cultured 

mouse macrophage cells. J. Ethnopharmacol. 2002; 

83(1-2): 153-159. 

[15] Began G, Sudharshan E, Appu Rao AG. Inhibition of 

Lipoxygenase 1 by phosphatidylcholine micelles-bound 

curcumin. Lipids 1998; 33(12): 1223-1228. 

[16] Chun KS, Keum YS, Han SS, Song YS, Kim SH, Surh 

YJ. Curcumin inhibits phorbol ester-induced expression 

of cyclooxygenase-2 in mouse skin through suppression 

of extracellular signal-regulated kinase activity and NF-

KappaB activation. Carcinogenesis 2003; 24(9): 1515-

1524. 

[17] Kang BY, Song YJ, Kim KM, Choe YK, Hwang SY, 

Kim TS. Curcumin inhibits Th1 cytokine profile in 

CD4+ T-cells by suppressing Interleukin-12 production 

in macrophages. Br. J. Pharmacol. 1999; 128(2): 380-

384. 

[18] Balasubramanyam M, Koteswari AA, Kumar RS et al. 

Curcumin-induced inhibition of cellular reactive oxygen 

species generation: Novel therapeutic implications. J. 

Biosci. 2003; 28(6): 715-721.  

[19] Antony S, Kuttan R, Kuttan G. Immunomodulatory 

activity of curcumin. Immunol. Invest. 1999; 28(5-6): 

291-303. 

[20] Ram A, Das M, Ghosh B. Curcumin attenuates 

allergen-induced airway hyperresponsiveness in 

sensitized guinea pigs. Biol. Pharm. Bull. 2003; 26(7): 

1021-1024.  

[21] Kiuchi F, Iwakami S, Shibuya M et al. Inhibition of 

prostaglandin and leukotriene biosynthesis by gingerols 

and diarylhepatanoids. Chem. Pharm. Bull. 1992; 40(2): 

387-391. 

[22] Dahikar et al., Evaluation of antibacterial potential of 

Trikatu churna and its ingredients: An in vitro study. 

International Journal of Phytomedicine 2010;2: 412-17. 

[23] Jain Neha et al., Immunomodulator activity of Trikatu 

megaExt. International Journal of Research in 

Pharmaceutical and Biomedical Sciences 2011;2 

(1):160-64. 

[24] Sridhar BN. The role of Trikatu Yoga in the 

management of Pratishyaya. Aryavaidyan, 

2001;16(3):154-58. 

[25] Tjendraputra E, Tran VH, Liu-Brennan D, Roufogalis 

BD, Duke C.C. Effect of ginger constituents and 

synthetic analogues on cyclooxygenase-2 enzyme in 

intact cells. Bioorg. Chem. 2001; 29(3): 156-163. 

[26] Nurtjahja-Tjendraputra E, Ammit AJ, Roufogalis BD et 

al. Effective anti-platelet and Cox-1 enzyme inhibitors 

from pungent constituents of ginger. Thromb. Res. 

2003; 111(4-5): 259-265.  

[27] Surh YJ. Anti-tumor promoting potential of selected 

spice ingredients with antioxidative and anti-

inflammatory activities: A short review. Food Chem. 

Toxicol. 2002; 40(8): 1091-1097.  

Paper ID: SUB153720 466



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 6, June 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[28] Thomson M, Al-Qattan KK, Al-Sawan SM et al. The 

use of ginger (Zingiber officinale Rosc.) as a potential 

anti-inflammatory and antithrombotic agent. 

Prostaglandins Leukot. Essent. Fatty Acids 2002; 67(6): 

475-478.  

[29] Wu D, Yu L, Nair MG et al. Cyclooxygenase enzyme 

inhibitory compounds with antioxidant activities from 

Piper methysticum (kava kava) roots. Phytomed. 2002; 

9(1): 41-47. 

[30] Choudhary D, Kale RK. Antioxidant and non-toxic 

properties of Piper betle leaf extract: in vitro and in vivo 

studies. Phytother. Res. 2002; 16(5): 461-466. 

[31] Chiou WF, Peng CH, Chen CF et al. Anti-inflammatory 

properties of piperlactams: modulation of complement 

5-induced chemotaxis and inflammatory cytokines 

production in macrophages. Planta Med. 2003; 69(1): 

9-14. 

[32] Hashimoto T, Suganuma M, Fujiki H et al. Isolation and 

synthesis of TNF-alpha release inhibitors from Fijian 

kawa. Phytomed. 2003; 10(4): 309-317. 
[33] Bhattacharya A, Ghosal S, Bhattacharya SK. Antioxidant 

activity of tannoid principles of Emblica officinalis (amla) 

in chronic stress induced changes in rat brain. Indian J. 

Exp. Biol. 2000; 38(9): 877-880. 

[34] Bhava Mishra, Commented by Dr.K.C.Chunekar 

BhavaPrakasha Nighantu, Chaukambha Bharathi 

Academy, Varanasi, 1998. P. 112-13. 

[35] Anonymous; Ayurvedic Pharmacopoeia of India; Dept. of 

AYUSH, Govt. of India, New Delhi., part 1, 323-24. 

[36] Bali chouhan et al. Triphala: A comprehensive Ayurvedic 

review. Int. J. Res. Ayurveda Pharm. 2013;4(4):612-16. 

[37] Ramgopal et al., Critical Review Of Herbs Acting On 

Pranavaha Srotovikar. Int. J. Ayur. Pharma Research 2013; 

1(3): 19-26. 

[38] Nosal'ova G, Mokry J, Hassan KM. Antitussive activity of 

the fruit extract of Emblica officinalis Gaertn. 

(Euphorbiaceae). Phytomed. 2003; 10(6-7): 583-589.  

[39] Khanom F, Kayahara H, Tadasa K. Superoxide-scavenging 

and prolyl endopeptidase inhibitory activities of 

Bangladeshi indigenous medicinal plants. Biosci. 

Biotechnol. Biochem. 2000; 64(4): 837-840.  

[40] Sai Ram M, Neetu D, Yogesh B et al. Cytoprotective and 

immunomodulating properties of amla (Emblica 

officinalis) on lymphocytes: An in-vitro study. J. 

Ethnopharmacol. 2002; 81(1): 5-10.  

[41] Tasaduq SA, Singh K, Sethi S, Sharma SC, Bedi KL, 

Singh J, Jaggi BS, Johri RK. Hepatocurative and 

antioxidant profile of HP-1, a polyherbal phytomedicine. 

Hum. Exp. Toxicol. 2003; 22(12): 639-645.  

[42] Sabu MC, Kuttan R. Anti-diabetic activity of medicinal 

plants and its relationship with their antioxidant property. 

J. Ethnopharmacol. 2002; 81(2): 155-160. 

[43] Saleem A, Ahotupa M, Pihlaja KD. Total phenolics 

concentration and antioxidant potential of extracts of 

medicinal plants of Pakistan. Z. Naturforsch [c]. 2001; 

56(11-12): 973-978. 

[44] Godhwani S, Godhwani JL, Vyas DS. Ocimum sanctum 

- A preliminary study evaluating its immunoregulatory 

profile in albino rats. J. Ethnopharmacol. 1988; 24(2-3): 

193-198.  

[45] Mediratta PK, Sharma KK, Singh S. Evaluation of 

immunomodulatory potential of Ocimum sanctum seed 

oil and its possible mechanism of action. J. 

Ethnopharmacol. 2002; 80(1): 15-20. 

[46] Singh S, Majumdar DK. Effect of Ocimum sanctum 

fixed oil on vascular permeability and leucocytes 

migration. Indian J. Exp. Biol. 1999; 37(11): 1136-

1138.  

[47] Khanna N, Bhatia J. Antinociceptive action of Ocimum 

sanctum in mice: possible mechanisms involved. J. 

Ethnopharmacol. 2003; 88(2-3): 293-296.  

[48] Balanehru S, Nagarajan B. Intervention of adriamycin-

induced free radical damage. Biochem. Int. 1992; 28(4): 

735-744.  

[49] Maulik G, Maulik N, Bhandari V et al. Evaluation of 

antioxidant effectiveness of a few herbal plants. Free 

Radic. Res. 1997; 27(2): 221-228.  
[50] Uma Devi P, Ganasoundari A, Vrinda B et al. Radiation 

protection by the ocimum flavonoids orientin and vicenin: 

Mechanisms of action. Radiat. Res. 2000; 154(4): 455-460. 

[51] Paliwa JK, Dwivedi AK, Singh S et al. Pharmacokinetics 

and in-situ absorption studies of a new anti-allergic 

compound 73/602 in rats. Int. J. Pharm. 2000; 197(1-2): 

213-220.  

[52] Grange JM, Snell NJ. Activity of bromhexine and 

ambroxol, semi-synthetic derivatives of vasicine from the 

Indian shrub Adhatoda vasica, against Mycobacterium 

tuberculosis in vitro. J. Ethnopharmacol. 1996; 50(1): 49-

53.  

[53] Chakraborty A, Brantner AH. Study of alkaloids from 

Adhatoda vasica on their anti-inflammatory activity. 

Hytother. Res. 2001; 15(6): 532-534.  

[54] Jeong SJ, Miyamoto T, Inagaki M et al. Three novel 

sesquiterpene alkaloids from Cyperus rotundus. J. Nat. 

Prod. 2000; 63(5): 673-675.  

[55] Seo WG, Pae HO, Oh GS et al. Inhibitory effects of 

methanol extracts of Cyperus rotundus rhizomes on nitric 

oxide and superoxide productions by murine macrophage 

cell line. Raw 264.7 Cells. J. Ethnopharmacol. 2001; 

76(1): 59-64.  

[56] Chitra M, Shyamala Devi CS, Sukumar E. Antibacterial 

activity of embelin. Fitoterapia 2003; 74(4): 401-403. 

[57] Handa et al. Antibacterial activity exibhited by Embelin. 

Filoterapia 1992; 63: 3.  

[58] Dhan P, Samiksha S, Garima U,Brahma NS. Total 

phenol, antioxidant and free radical scavenging 

activities of some medicinal plants. International 

Journal of Food Sciences and Nutrition 2007; 58(1): 

18-28  

[59] Gambhire MN, Juvekar AR, Wankheda SS. 

Antiinflammatory activity of aqueous extracts of 

Cinnamomum tamala leaves by in vivo and in vitro 

methods. Journal of Pharmacy Research 2009; 2(9): 

1521-1524. 

[60] Tharakan ST, Girija K, Ramadasan K, Kesavan M, 

Rajagopalan K. Effect of ACII, a herbal formulation on 

radiation-induced immunosuppression in mice. India 

Journal of Experimental Biology 2006; 44(Sept.): 719-

725.  

[61] Gopalakrishnan C, Shankaranarayanan D, Nazimudeen 

SK, Viswanathan S, Kameswaran L. Anti-inflammatory 

and C.N.S. depressant activities of xanthones from 

Calophyllum inophyllum and Mesua ferrea. Indian 

Journal of Pharmacology 1980; 12(3): 181-191. 

[62] Rupa M, Dastidar SG,
 
Basu SP, Mazumder A, Singh 

SK.
 
Antibacterial potentiality of Mesua ferrea Linn. 

Flowers. Phytotherapy Research 1997; 18(10): 824-

826. 

Paper ID: SUB153720 467

http://www.sciencedirect.com/science/journal/0367326X
http://informahealthcare.com/loi/ijf
http://informahealthcare.com/loi/ijf
http://www3.interscience.wiley.com/journal/12567/home


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 6, June 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Tables: 

Table 1: Demographic data 

  Drug  Placebo 

Age 25.68±10.59 28.72±9.84 

Males 18 23 

Females 32 27 

 

Table 2: Daily individual symptoms of rhinitis 

    Drug  Placebo Significance  

Sneezing Baseline 7.16±1.15 6.96±1.12 NS 

 1 week 6.46±1.34 6.52±1.27 NS 

 2 weeks 5.48±1.31 5.90±1.06 NS 

 3 weeks 4.18±1.22 5.56±1.20 P<0.0001 

 4 weeks 3.42±0.91 4.98±1.39 P<0.0001 

Nasal congestion Baseline 7.50±1.06 7.46±0.97 NS 

 1 week 6.78±0.95 6.82±0.94 NS 

 2 weeks 5.82±1.02 6.18±0.98 NS 

 3 weeks 4.48±0.99 5.68±1.17 P<0.0001 

 4 weeks 3.58±1.09 6.08±1.41 P<0.0001 

Itching of the eyes Baseline 0.30±1.07 0.32±1.00 NS 

 1 week 0.28±0.99 0.30±0.99 NS 

 2 weeks 0.22±0.76 0.22±0.76 NS 

 3 weeks 0.18±0.66 0.20±0.73 NS 

 4 weeks 0.14±0.50 0.18±0.60 NS 

Itching of the Nose Baseline 0.24±1.26 0.24±1.26 NS 

 1 week 0.24±1.26 0.24±1.26 NS 

 2 weeks 0.20±1.07 0.20±1.07 NS 

 3 weeks 0.14±0.76 0.18±1.02 NS 

 4 weeks 0.12±0.63 0.18±1.02 NS 

Post-nasal drip Baseline 3.94±3.14 3.96±3.12 NS 

 1 week 3.46±2.78 3.48±2.76 NS 

 2 weeks 2.90±2.37 3.08±2.42 NS 

 3 weeks 2.42±2.08 3.20±2.57 NS 

 4 weeks 1.96±1.68 3.42±2.81 P<0.0041 

Rhinorrhea Baseline 7.28±1.58 7.26±1.54 NS 

 1 week 6.44±1.46 6.58±1.43 NS 

 2 weeks 5.44±1.45 5.94±1.35 NS 

 3 weeks 4.56±1.33 5.78±1.45 P<0.0001 

 4 weeks 3.56±1.15 5.94±1.45 P<0.0001 

Watery Eyes Baseline 1.82±3.09 1.88±3.10 NS 

 1 week 1.56±2.67 1.60±2.72 NS 

 2 weeks 1.40±2.38 1.56±2.66 NS 

 3 weeks 1.10±1.87 1.58±2.70 NS 

 4 weeks 0.94±1.62 1.58±2.73 NS 

Statistical Test: Mann Whitney test, NS: Not Significant 

 

Table 3: Laboratory Investigations 

  Baseline After treatment. Significance  

Drug Total WBC Count 7202.00±1518.00 6460.00±1366.00 P<0.0001 

 Neutrophils 67.82±4.56 69.24±4.22 P<0.0001 

 Lymphocytes 26.78±1.54 28.02±0.98 P<0.0001 

 Eosinophils 4.60±1.20 1.94±0.87 P<0.0001 

 Monocytes 1.42±0.61 1.40±0.73 NS 

 ESR 8.66±1.81 8.66±1.61 NS 

 Absolute eosinophil count 339.90±123.00 126.70±67.59 P<0.0001 

Placebo Total WBC Count 7192.00±1528.00 6960.00±1498.00 P<0.0184 

 Neutrophils 67.82±4.56 68.02±4.64 P<0.0399 

 Lymphocytes 26.78±1.54 26.86±1.59 NS 

 Eosinophils 4.58±1.23 4.48±1.15 NS 

 Monocytes 1.38±0.53 1.36±0.60 NS 

 ESR 8.84±1.28 8.72±1.39 NS 

 Absolute eosinophil count 339.90±123.00 321.70±130.20 P<0.0489 

Statistical Test: Paired t test 

NS: Not Significant  
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