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Abstract:

Introduction: Inflammation is the complex biological response of vascular tissues to harmful stimuli, such as
pathogens, damaged cells, or irritants. The importance of inflammation in progression of casual disease is one
of the factors for use of anti-inflammatory drugs in clinical medicine. The main aim of this study is to assess
anti-inflammatory properties of herbal plants. In this context, the present study was carried out to evaluate the
dose dependent anti-inflammatory effect of Valeriana wallichii in rats using plethysmograph.

Obijective: To study the dose related anti-inflammatory effect of Valeriana wallichii by using plethysmograph.
Methodology: A Randomized controlled trail was conducted in the Dept. of Pharmacology, Dr.Pinnamaneni
Siddhartha Institute of Medical Sciences and Research Foundation (Dr.PSIMS & RF), Chinoutapalli, Krishna
District, Andhra Pradesh with the institutional ethical committee clearance. All male albino wistar rats
weighing between 250-300gm were selected for the study and rats were randomly divided into 4 groups
(Control, Test-1, Test-2, test-3). Control group rats were administred 0.2ml of normal saline, whereas, test-1,
test-2 and test-3 group rats were administered Valeriana wallichiiin a dose of 40 mg/kg, 80 mg/kg, 120 mg/kg
BW respectively, as single oral dose half an hour before injecting 0.1ml of 1% carrageenan to the sub-plantar
region of hind paw and the paw edema of each rat was measured at 3hours.

Conclusion: Valeriana wallichii was found to be having anti-inflammatory property at dose of 40mg/kg and
the anti-inflammatory property of Valeriana wallichii is increased with increasing dose. However the above
preclinical experiments only give us an idea about the anti-inflammatory activity of Valeriana wallichii and
large scale clinical trials are necessary for final assessment.

I.  Introduction

Valeriana wallichii is a perennial herb that is widely distributed in various temperate regions of globe,
including Asia, Europe, and North America. It is one of the most widely used herbal medicines in the
world.Valerian root has been used in Europe as a mild sedative for many centuries and was also used to treat
epilepsy in the 17" century and was regarded a good option for treating convulsions by some European
physicians during 18" and 19" centuries, but it was later abandoned due to the uncertain chemical composition
of various preparations, as well as its disagreeable odor and taste 1!,

Indian valerian is an erect, perennial plant that grows to a height of 4 feet with pinnate, divided and
heart-shaped leaves. Pink or white flowers are found in clusters on the leaf top. The roots are a hairy and spindly
mass that is collected in the autumn from two-year old plants. The rhizomes are greenish-brown in color and
hard and tough internally. The herb is cultivated in Belgium, England, Eastern Europe, France, Germany, the
Netherlands, the Russian Federation and the United States of America. The medicinal plant is inhabitant to the
Himalayas in Nagar, Minapin Glacier and Bultora Glacier in India. The herb is known as gilgiti valerian in
Hindi and, mushkbala and rishawala in Urdu . Inflammation is the complex biological response of vascular
tissues to harmful stimuli, such as pathogens, damaged cells, or irritants. Inflammation is a complex reaction in
tissues that consists mainly of response of blood vessels and leukocytes. It is a series of host responses directed
as protective attempt by the organism to remove the injurious stimuli as well as initiate the healing process for
the tissue . The organisms require that they eliminate foreign invaders, such as infectious pathogens, and
damaged tissues. These functions are mediated by a series of host responses called inflammation. Inflammation
plays key role in maximum pathological conditions or diseases in the practice of medicine. The term
inflammation is derived from the Latin word “inflammare” meaning to burn. Inflammation is a protective
response, designed to get rid the organism of both the initial cause of cell injury (e.g. microbes, toxins) & the
consequences of such injury (e.g. necrotic cells and tissues). The vascular and cellular reactions of inflammation
are triggered by soluble factors that are produced by various cells (or) derived from plasma proteins and are
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generated (or) activated in response to the inflammatory stimulus. The clinical features of inflammation were
described in an Egyptian papyrus dated as early as around 3000 BC, The first four cardinal signs of inflammation
were first enunciated by Celsus, a Roman writerand include Rubor (Redness), Tumor (Swelling), Calor (Heat),
Dolor (Pain)[“] The fifth sign; Functiolaesa (loss of function) was added by Rudolf Virchow in the 19th
century. These signs are more prominent in acute inflammation than in chronic inflammation. Inflammation may
contribute to a variety of diseases that are not thought to be primarily due to abnormal host responses. For
instance, chronic inflammation may play role in atherosclerosis, type-2 diabetes, degenerative disorders like
Alzheimer disease, cancer. In recognition of the wide-ranging harmful consequences of inflammation, the lay
press has rather melodramatically referred to it as “the silent killer”. The importance of inflammation in
progression of casual disease is one of factor for use of anti-inflammatory drugs in clinical medicine. More
research on anti-iflammatory activity is done on allopathic drugs than on herbal drugs even though the herbal
drugs are claimed to have less adverse effects.

Valeriana wallichii is useful in Ayurvedic medicine as an analeptic, antispasmodic, carminative,
sedative, muscle relaxant, analgesic and also possess anti-inflammatory property™*. Terpenoids of Valeriana
wallichii inhibit in vitro formation of PGE; and have suppressive effect on iNOS and COX-2 activity. Moreover,
natural terpenoids are reported to be natural inhibitors of NF-«B signaling just like aspirin and other NSAIDs!),

Hence, the present study was carried out to evaluate the dose dependent anti-inflammatory effect of
Valeriana wallichiiby using plethysmograph.

Il.  Materials & Methods

A Randomized controlled trail was conducted in the Dept. of Pharmacology, Dr.Pinnamaneni
Siddhartha Institute of Medical Sciences and Research Foundation (Dr.PSIMS), Chinoutapalli, Krishna District,
Andhra Pradesh with the institutional ethical committee clearance.

All male albino wistar rats weighing between 250-300gm were selected for the study and rats were
randomly divided into 4 groups (Control, Test-1, Test-2, Test-3) and each group contains 6 rats. A mark is made
at the ankle joint (tibio-tarsal joint) of each rat and Initial paw edema of each rat was measured before giving
drug carrageenan’® by using plethysmograph!™. Control group rats were administered 0.2 ml of normal saline,
orally half an hour before injecting 0.1ml of 1% carrageenan to the sub-plantar region of the hind paw and the
paw edema of each rat was measured at 3 hours.

Test-1 group rats were administered 40mg/kg BW of Valeriana wallichii as single oral dose half an
hour before injecting 0.1ml of 1% carrageenan to the sub-plantar region of hind paw and the paw edema of each
rat is measured at 3hours.Test-2 group rats were administered 80mg/kg BW of Valeriana wallichiias single oral
dose half an hour before injecting 0.1ml of 1% carrageenan to the sub-plantar region of hind paw and the paw
edema of each rat is measured at 3hours. Test-3 group rats were administered 120mg/kg BW of Valeriana
wallichiias single oral dose half an hour before injecting 0.1ml of 1% carrageenan to the sub-plantar region of
hind paw and the paw edema of each rat is measured at 3hours.

Chemicals and Solutions: Carrageenan, Double distilled water, Normal saline, Valeriana wallichii (Tagara
capsules)

Animals:- Male Albino wistar rats weighing about 250-300gm.

Equipments:- Plethysmograph (MKM)®, Mercury, Insulin syringes, Tuberculin syringes, Infant feeding tube,
Hypodermic syringes, Measuring jar, Glass beakers, Animal weighing balance, Animal cages, Cotton, Spirit,
Stopwatch, Glass rod, Disposable needles.

Carrageenan induced paw oedema model

Carrageenan is a widely used irritant or inflammogento study the acute and sub acute phases of
inflammation in rats. Chemically, it is a sulphated polysaccharide obtained from sea weed (rhodophyceae). The
experimental tissue injury caused by this irritant initiates a cascade of inflammatory events leading to formation
of exudates. The inflammation induced by it is biphasic in nature.The first phase is attributed to the release of
histamine, 5-hydroxy tryptamine (serotonin) and kinin while the second phase is related to the release of
prostaglandins. The well-recognized method of winter et al, 1962™! is followed.

A 1% wi/v suspension of carrageenan is prepared freshly in normal saline and injected into sub planter
region of left hind paw (usually 0.1ml in rats). In control group animals only vehicle is injected. Test drug is
usually administered intraperitoneally (or) orally, according to body weight, half an hour before the carrageenan
challenge. In this study test drug was given orally.A mark is made at the ankle joint (tibio-tarsal joint) of each
rat. Paw edema volume up to the ankle joint is measured in drug treated and untreated groups at 0 and at 3hours
following carrageenan challenge by using mercury Plethsmograph filled with mercury and % of reduction in
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edema is calculated Data was collected, compiled and analyzed using SPSS-V19. Statistical tools applied were
means, SD, Percentages and t-Test.

I1l.  Results And Discussion
Table-1: Volume of paw edema in (ml) in four groups at 0 and 3hrs

Paw edema in ml paired
Group Drug Dose At 0 Hrs At 3 Hrs vl P-value Inference
Mean + SD Mean + SD
Control Normal Saline 0.2ml 0.42+0.08 1.22+0.16 21.91 <0.01 HS
Test-1 Valeriana wallichii 40 mg/kg 0.38+0.08 1.02+0.04 19 <0.01 HS
Test-2 Valeriana wallichii 80 mg/kg 0.4+0.06 0.92+0.12 16.81 <0.01 HS
Test-3 Valeriana wallichii 120 mg/kg 0.4+0.06 0.82+0.04 13.56 <0.01 HS

HS-Highly Significant

In case of normal saline, the volume of paw edema at 0 Hrs was 0.42 ml and increased to 1.22 ml after
3 Hrs. In case of Valeriana wallichii 40 mg/kg, the volume of paw edema at 0 Hrs was 0.38 ml and increased to
1.02 ml after 3 Hrs. In case of Valeriana wallichii 80 mg/kg, the volume of paw edema at 0 Hrs was 0.4 ml and
increased to 0.92 ml after 3 Hrs. In case of Valeriana wallichii 120 mg/kg, the volume of paw edema at 0 Hrs
was 0.4 ml and increased to 0.82 ml after 3 Hrs.

Table-2: Increase in mean paw edema volume after 3 hrs

Group Mean SD

Normal saline 0.80 0.09
Valeriana wallichii 40 mg/kg 0.63 0.08
Valeriana wallichii 80 mg/kg 0.52 0.08
Valeriana wallichii 120 mg/kg 0.42 0.08

Increase in mean paw edema volume after 3 Hrswas 0.80 ml in case of normal saline, 0.63 ml with
Valeriana wallichii 40 mg/kg, 0.52 ml with Valeriana wallichii 80 mg/kg, and 0.42ml with Valeriana wallichii
120 mg/kg.

Table-3: Comparison between the groups regarding paw edema volume inhibition.

Comparison % Decrease sy P-value Inference
t-value

Control vs Test-1 21.25 2.42 <0.01 HS

Control vs Test-2 35 4.6 <0.01 HS

Control vs Test-3 475 6.3 <0.01 HS

HS-Highly Significant

The percentage inhibition of paw edema in rats treated with Valeriana wallichii 40 mg/kg was 21.25%
in comparison with normal saline. The percentage inhibition of paw edema in rats treated with Valeriana
wallichii 80 mg/kg was 35% in comparison with normal saline. The percentage inhibition of paw edema in rats
treated with Valeriana wallichii 120 mg/kg was 47.5% in comparison with normal saline.

Hence it shows that anti-inflammatory effect of Valeriana wallichii is more with increasing doses of
40 mg/kg, 80 mg/kg, 120 mg/kg BW respectively

Fig-3: Percentage of paw edema inhibition in test groups as compared to control group.
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IV.  Summary And Conclusion
Valeriana wallichii was found to be having anti-inflammatory property at dose of 40mg/kg.

Antiinflammatory property of Valeriana wallichii was increased with increasing dose, which was statistically
highly significant. The percentage decrease of edema in rats treated with Valeriana wallichii 120 mg/kg was
47.5%, whereas it is only 35% and 21.2% in rats treated with Valeriana wallichii 80 mg/kg and 40 mg/kg
respectively. However the above preclinical experiments only give us an idea about the anti-inflammatory
activity but large scale clinical trials are necessary for final assessment.

Acknowledgement
Authors are very grateful to Dr. M. Singamma, Prof & HOD, Dept. of Pharmacology for her valuable

guidance for this study.

[11.
[2].
[3].
[4].

[5].

[6].
[7].
(8.
[l

Bibliography
DietmarBenke, Andrea Barberis, SaschaKopp,Karl-Heinz Altmann,MonikaSchubiger,Kaspar E. Vogt, UweRudolph,HannsMéhler.
GABA, receptors as in vivo substrate for the anxiolytic action of valerenic acid, a major constituent of valerian root
extracts.Neuropharmacology, 56, 1, 2008, 174-181.
Mills S, Bone K. The Essential Guide to Herbal Safety.New Y ork: Elsevier-Churchill-Livingstone; 2005; 616-619.
Vinaykumar, Abbas AK, Nelson F, Richard NM. Acute  and chronic inflammation. Robbins basic pathology, 8™ed:WB Saunders
Co02007: 43-76.
SangeethaPikhwalSah, Chandra S Mathela* &Kanwaljit Chopra. Elucidation of possible mechanism of analgesic action of
Valeriana wallichii DC Chemotype (patchouli alcohol) in experimental animal model.Indian Journal of Experimental Biology, 48,
2010, 289-293.
S.P Sah, C.S. Mathela and K.Chopra.DevshathaliVidyapeeth College of Pharmacy, Rudrapur, Uttarakhand, India.Valeriana
wallichii Dc (MaaliolChemotype) anti nociceptive studies on experimental animal models and possible mechanism of
action.Pharmacologia, 3(9), 2012, 432-437.
Wissman.G (edi) : Inflammation Inflammation: Hitorical prospective. Newyork,Raven press, 1992.
Di Rosa M, Sorrenttino L. Biological properties of carrageenan. J PharmaPharmacol, 1972; 89:102.
Singh SK, and Maurya SP. Mercury plethysmogrph in rat paw edema. Ind J Med Res.1972; 60:488.
Gosh MN, Experimental pharmacology.5™edtion; 120-123.Hilton and company.GoshS.K publisher.

DOI: 10.9790/3008-10230609 www.iosrjournals.org 9| Page


http://www.sciencedirect.com/science/journal/00283908/56/1

