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incidentally attributable to their active principles piperine (the biting
Vijay kumar singh principle of black pepper)l. Piperine is a major ingredient of black
T T ey pepper and long pepper, which are widely used as a spice and in

Management and technology, Ayurvedic medicine. Piperine {[1-5-(1, 3)-benzodioxol-5-yl)-1-0x0-2,

Faridipur, Sultanpur. 4-pentadienyl]-piperidine}, an alkaloid responsible for the pungency of

black pepper & long pepper. Systemic pharmacological studies on

piperine have revealed that this compound elicited diverse pharmacological activities;
analgesic, anti-pyretic, anti-inflammatory, anti-convulsant & CNS-depressant activities.
Piperine {[1-5-(1, 3)-benzodioxol-5-yl)-1-ox0-2, 4-pentadienyl]-piperidine},an alkaloid
responsible for the pungency of black pepper & long pepper. Systemic pharmacological
studies on piperine have revealed that this compound elicited diverse pharmacological
activities; analgesic, anti-pyretic, anti-inflammatory, anti-convulsant & CNS-depressant
activities. Black pepper is used not only in human dietaries but also for a variety of other
purposes such as medicinal, as a preservative, and in perfumery. Many physiological effects
of black pepper, its extracts, or its major active principle, piperine, have been reported in
recent decades. Dietary piperine, by favorably stimulating the digestive enzymes of pancreas,
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enhances the digestive capacity and significantly reduces the gastrointestinal food transit

time.
KEY WORLDS : Bioenhancer, Piperine,

INTRODUCTION

Piperine is a pungent substance found in plants of the Piperaceae family — including Piper
nigrum (black pepper) and Piper longum (long pepper). These peppers have been used in
Ayurvedic medicine for the treatment of various diseases and discomfortst!]. Piperine is the
trans-trans isomer of 1-piperoyl piperidine®®. Their major active constituent,piperine,
possesses various pharmacological actions including antioxidant,”® anti-inflammatory,®-"!
and antihypertensive effects® antihyperlipidimic activity.®*” Piperine is also known to
exhibit a variety of biological activities which includes antipyretic activity (Parmar et al.,
1997), fertility enhancement (Piyachaturawat and Pholpramool, 1997), antifungal activity
(Navickiene et al., 2000), antidiarrhoeal activity (Bajad et al., 2001b), antioxidant activity
(Mittal and Gupta, 2000; Naidu and Thippeswamy, 2002; Vijayakumar et al., 2004; Gulcin,
2005; Selvendiran et al., 2005a; Jain and Mishra, 2011), antimetastatic activity (Pradeep and
Kuttan, 2002), antithyroid activity (Panda and Kar, 2003; Vijayakumar and Nalini, 2006),
antimutagenic activity (EI-Hamss et al., 2003; Srinivasan, 2007; Wongpa et al., 2007),
antitumor activity (Sunila and Kuttan, 2004; Srinivasan, 2007; Manoharan et al., 2009),
antidepressant activity (Lee et al., 2005; L Wattanathorn et al., 2008), antiplatelet activity
(Park et al., 2007), analgesic activity (Pooja et al., 2007), hepatoprotective activity (Matsuda
et al., 2008), antihypertensive activity (Taqgvi et al., 2008) and antiasthamatic activity (Kim
and Lee, 2009). Piperine exhibits a toxic effect against hepatocytes (Koul and Kapil, 1993)
and cultured hippocampal neurons (Unchern et al., 1997), Reproductive toxicity in swiss
albino mice (Daware et al., 2000) and immunotoxicity (Dogra et al., 2004). Black pepper
suffers with certain side effects when taken orally, like it causes gastro intestinal disturbances
and stomach upset. The reason for this may the availability of whole amount of the drug at a

time.

PHARMACOGNOSY OF PEPPER
Synonym : Pepper
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Biological source
Dried ripe fruit of perennial

climbing vine Piper nigrum Linn.

Family : Piperaceae
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Figufe 1 Plant of Piper nigram, Figure : 2 Dried fruit of Piper nié?am_

Geographical source
It is indigenous and cultivated InIndonesia,Brazil,Malaysia, Sri lanka .
India ranks first in cultivation of this drug.

Cultivated and collection

Pepper is cultivated by plants raised from second year and survive upto 15 years.The seed
raised plant starts fruiting after 7-8 year and can even survive upto 60 years.The cuttings are
planted in march-april by keeping the distanceof 3-4 meters in either direction.

Macroscopic character

Colour : Blackish —Brown or grayish-black.
Taste : Pungent and Aromatic.

Diameter : 3.5-6 mm

Surface struture

oarsely reticulate wrinkled with remains of stigma at apex.

Microscopic character : The Transverse section of drug shows :-
Tubular epidermal cells followed by thin walled parenchymatoushypodermis with rectangular
stone cells. The inner pericarpic layer is brown coloured and is made up of schlerenchyma.

Seed coat layer is attached to it and is reddish brown.
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Chemical constituent

Pepper contains an alkaloid piperine (5-9 %) ,volatile oil (1-2.5%)
Pungent resin (6.0%)

Piperidine and starch (30%)

Structure of piperine

CJ

|
= = O

Formula: C17H19NO3

Percent Composition by mass :

C=71% O0=17% H=6% N=5%

Type of Bonding: Piperine has predominantly covalent bonds. However, with its large
amount of hydrogen atoms it has been hydrogen bonds as well.

Specific gravity : 0.898 — 0.900

Optical rotation : -3° to -5°

Refractive index : 1.4539 -1.4977

Molar Mass: 285.34 grams

Density: .0861 grams

Melting Point: 128*C - 132*C

Purity in Nature : 98% in piper nigrum. Can only be attained in 100% purity through
processing in the laboratory.

Preparation of extracts

1. Pippali piper longum fruit powder was dissolved in 50% methanol and incubated at room
temperature (28-30°C) for 16 h.

2. The supernatant collected by centrifugation at 14,000 rpm was dried in vacuum,
designated as methnolic extract.

3. This was further fractionated using n-hexane, soluble fraction dried under vacuum and
designated as n-hexane extract.

4. The insoluble fraction was further dissolved in chloroform, the supernatant was separated

by using a separator funnel. The lower fraction was dried under vacuum®®®!,
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Identification test

1. The piperine (in mcL) is subjected on to the precoated and activated (kept the plates in
oven for 1hr at 700C) silica gel TLCplate.

2. The mobile phase is Toluene: Ethyl acetate in 70:3 ratios and the detecting agent is
Vanillin Sulphuric acid reagent.

3. After the TLC run and spraying the detecting agent the yellow spots of piperine were
identified visually Rf value can be calculated.

Phytochemical parameters of Black peppert®

PARAMETER LIMIT

Total ash Not more than 5.5% w/w
Water soluble ash Not more than 4.5 % w/w
Acid insoluble ash Not more than 1.0% w/w
Water soluble extractive Not less than 15% w/w
Methanol soluble extractive Not less than 8%w/w
Loss on drying Not more than 4 %w/w

Chemical tests
10 mg of Piperine crystals were dissolved in 10ml ethanol and this solution is used as sample

for chemical tests™® *®

Method
Dragendroff’s test | Orange brown ppt
Mayer’s test Cream coloured ppt
Hager’s test Yellow ppt
Wagner’s test Reddish brown ppt

Preparation of standard calibration Curve
The calibration curve is obtained by dissolving piperine in distilled water and further dilution

are made using distilled water and absorbance measured spectro photometrically at 343 nm.
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pH value 3

A small quantity of Piperine is dissolved in ethanol and it’s pH can checked by using pH
meter and it is found to be 7.9.

Mechanism of action of piperine
There are two possible explanations for the role of piperine in drug bioavailability:

(a) Non-specific mechanisms

Mainly promoting rapid absorption of drugs and nutrients, e.g. increased blood supply to the
gastrointestinal tract, decreased hydrochloric acid secretion which prevents breakdown of
some drugs, increased emulsifying content of the gut, increased enzymes like y-glutamyl
transpeptidase which participate in active and passive transport of nutrients to the intestinal
cells, and

(b) Non-specific mechanisms inhibiting enzymes
Participating in biotransformation of drugs, preventing their inactivation and elimination
(Majeed et al., 1998).

Piperine increases the bioavailability of many substances

1. Piperine has the remarkable ability to manipulate all four of these mechanisms.

2. It inhibits a number of enzymes responsible for metabolizing drugs and nutritional
substances.

3. It stimulates the activity of amino-acid transporters in the intestinal lining.

4. 1t inhibits p-glycoprotein, the ‘pump’ protein that removes substances from cells.

5. It decreases the intestinal production of glucuronic acid, thereby permitting more of the
substances to enter the body in active form.

Substances for which piperine has been directly shown to increase bioavailability :

Substances Substances
barbiturates pyrazinamide
beta-carotene rifampicin
coenzyme Q10 (CoQ10) selenium
curcumin(extract from turmeric) sulfadiazine
dapsone thiophylline
ethambutolisoniazid vitamin B-6
nalorphine

propranolol

pyrazinamide
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# Piperine reduces bioavailability of some substance

Metabolizing of a substance converts it into a more active (rather than less active) form — for
example, a prodrug that gets converted into an active form in the body piperine may increase
the bioavailability of the original substance by slowing its conversion to its metabolite and
thus decrease the amount of the active metabolite. In effect, piperine would be reducing the
availability of the desired substance.Piperine Inhibit the metabolic enzymes that would
otherwise deactivate many substances, it also has the ability to induce the body’s production
of certain of these enzymes. The net effect in some cases would be to increase, rather than
decrease, the rate at which certain substances get metabolized in the body, thereby decreasing
their bioavailability .

Example of drug metabolizing enzyme

Drug Metabolizing Enzymes References
Arylhydrocarbon Hydroxylase (AHH) Atal et al. ™! Singh et al. ™
Uridine Diphosphate- (UDP-) Glucuronyl Transferase | Atal et al ™ Singh et al. *°
Ethylmorphine-N-Demethylase Atal et al. ™! Singh et al.
Ethoxycoumarin-O-Deethylase Atal et al. ™! Singh et al. ™
Hydroxy-Benzo (a) Pyrene Glucuronidation Atal et al. ™! Singh et al. '
UDP-Glucose Dehydrogenase (UDP-GDH) Reen et al. '

Lipoxygenase Stohret al. °7

Cyclooxygenase-1 Stéhret al. I°7

Cytochrome P450 Atal et al. ™ Singh et al. ©°
Bhardwaj et al. ™!

Piperine Used As A Bioenhancer For Various Activity

Anticytotoxic activity

Singh et al., 1994

Reported Inhibition of aflatoxin B1 induced cytotoxicity and genotoxicity in chinese hamster
cells by piperine was reported by Reen et al. (1997). A significant suppression (33.9-66.5%)
in the micronuclei formation induced by benzo(a)pyrene and cyclophosphamide was reduced
following oral administration of piperine at doses of 25, 50 and 75 mg/kg in mice.

Mechanism of action

Piperine reduces the aflatoxin Bl induced cytotoxicity and micronuclei formation in rat
hepatoma cells in concentration dependent manner. It is capable of counteracting aflatoxin
B1 toxicity by suppressing cytochromes P450 mediated bioactivation of the mycotoxin
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Antiapoptopic activity

The antiapoptotic efficacy of piperine has been demonstrated against cisplatin induced
apoptosis via heme oxygenase-1 induction in auditory cells (Choi et al., 2007). Gallic acid
exerts a synergistic effect when administered with piperine and provides a more pronounced
therapeutic potential in reducing beryllium induced hepatorenal dysfunction and oxidative
stress consequences (Zhao et al., 2007).

Mechanism of action

Piperine can reverse the corticosterone induced reduction of brain derived neurotrophic factor
MRNA expression in cultured hippocampal neurons (Li et al., 2007). Piperine contains
pentacyclic oxindole group which is effective for immunomodulation. This
immunomodulation activity is due to its multi-faceted activities such as antioxidative,
antiapoptotic and restorative ability against cell proliferative mitogenic response, thymic and
splenic cell population and cytokine release (Pathak and Khandelwal, 2008)

Antimutagenic activity

Mona A. M et al 2009 Swiss albino male mice were orally administered piperine at the
doses of 5, 10 and 15mg/kg b. wt. for three consecutive days then treated with mitomycin C
(MMC) interaperitonealy at a dose of 1mg/kg b. wt. Twenty-four hours thereafter, all animals
were sacrificed and samples were collected from somatic and germ cells for chromosomal
aberrations (CA) and sister chromatid exchanges (SCEs). Piperine inhibited the frequency of
SCEs induced by MMC in bone marrow cells. This inhibition reached to 41.82% with
piperine (15mg /kg b.wt.). The number of chromosomal aberrations induced by MMC in
mouse splenocytes and spermatocytes decreased gradually with increasing the dose of
piperine. The percentage of inhibition of chromosomal aberrations was 50% and 40.78% in

splenocytes and spermatocytes, respectively.

Mechanism of action
piperine inhibited frequency sister chromatid exchanges. The rate of chromosomal
aberration decreases with the use of piperine.

Antiarthritic activity

Jun Soo Bang, Da Hee Oh et al 2009 The levels of IL6, matrix metalloproteinase (MMPSs),
cyclo-oxygenase 2 (COX-2), and prostaglandin E2 (PGE;) were investigated by ELISA and
RT-PCR analysis. The analgesic and antiarthritic activities of piperine were investigated on
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rat models of carrageenan-induced acute paw pain and arthritis. The former were evaluated
with a paw pressure test, and the latter by measuring the squeaking score, paw volume, and
weight distribution ratio. Piperine was administrated orally to rats at 20 and 100 mg/kg/day
for 8 days. Piperine inhibited the expression of IL6 and MMP13 and reduced the production
of PGE; in a dose dependant manner at concentrations of 10 to 100 pg/ml. In particular, the
production of PGE,was significantly inhibited even at 10 pg/ml of piperine.Histological
staining showed that piperine significantly reduced the inflammatory area in the ankle joints.

Mechanism of action
Piperine inhibited the expression of IL6 and MMP13 and reduced the production of PGE;

Hepatoprotective activity

Prashant Sahu et al 2012 piperine loaded chitosan microspheres to evaluate enhanced
hepatoprotective activity in paracetamol induced hepatotoxic mice model. Piperine was
extracted from Pippali Piper Longum. Solvent evaporation method was employed to fabricate
the microspheres. Optical microscopy demonstrated that the formulation was spherical and
had smooth texture with no drug crystals or microsphere aggregation. Formulations
containing 2 mg piperine were administered orally to the animal model. In paracetamol
induced hepatotoxic mice model, SGOT and SGPT level demonstrated no significant
elevation in the blood by the microspheres formulation. The histopathology and enzyme level
results suggested that microsphere formulation can passively target hepatoprotective drug to

the liver.

Mechanism of action
Piperine inhibited increase in serum GPT and serum GOT.The rate of inhibition on dose of
piperine.lt is suggested that inhibitory effect due to reduced sensitivity of hepatocytes to

tumor necrosis factor —a.

Antivitiligo activity

Vitiligo is a pigmentation disorder in which melanocytes (the cells that make pigment) in the
skin are destroyed. As a result, white patches appear on the skin on different parts of the
body. it has been proved that Piperine, an alkaloid from black pepper has the repigmenting
capacity. Use of Piperine in Vitiligo not only reduces UV Radiation but also prevents side
effects Drug targeting at the skin were the melanocytic proliferation is intended was achieved
69.06%. The topical formulation was physically stable throughout the shelf life.
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Mechanism of action

Antirheumatoid activity

Rheumatoid arthritis (RA) is an autoimmune disease characterized by the chronic
inflammation of synovial joints which results in severe bone destruction.. It is reported that
chloroform extracts of P. longum inhibited the TNF- o -induced expression of intercellular
adhesion molecule-1 (ICAM-1) furthermore, extract inhibited the adherence of neutrophils to
endothelial monolayer by inhibiting the TNF- a -induced expression of ICAM-1, Vascular
cell adhesion molecule-1 (VCAM-1) and E-selectin in a dose- and time- dependent manner.
Also, extracts of P. longum significantly inhibited the TNF- a -induced activation of NF-kB

21 aqueous extract of P. longum significantly suppressed the swelling of the paws.

Mechanim of action

Piperine is a potent inhibitor of the mixed function oxygenase system and nonspecific
inhibition of cytochrome P450 isoenzymes™. The constituents of piper species have
inhibitory activity on prostaglandin and leukotriene biosynthesis in vitro.Chronic
inflammation involves the release of number of mediators like cytokines (IL-1B and TNF-a)
and interferon’s. These mediators are responsible for the pain, destruction of bone and
cartilage that can lead to severe disability . TNF- a - induced free radical generation like
H202 activates inflammatory signalling pathway, including NF-kB in vascular cells, and
regulating the expression of cell adhesion molecules on endothelial cells and hence play an

important role in various inflammatory diseases.

Antiasthamatic drug

Seung-Hyung Kim et al 2009 the effect of piperine on airway hyper-responsiveness,
pulmonary eosinophilic infiltration, various immune cell phenotypes, Th2 cytokine
production, immunoglobulin E and histamine production in a murine model of
asthma.Asthma was induced in Balb/c mice by ovalbumin sensitization and inhalation.
Piperine (4.5 and 2.25 mg/kg) was orally administered 5 times a week for 8 weeks. piperine
effectively treats asthma is based on a reduction of Th2 cytokines (interleukin-4, interleukin-
5), eosinophil infiltration, and by marked reduction of thymus and activation regulated
chemokine, eotaxin-2 and interleukin-13 mRNA expression (especially transcription of
nuclear factor- dependent genes) in lung tissue, as well as reduced interleukin-4, interleukin-
5 and eotaxin levels in bronchoalveolar lavage fluid, and histamine and ovalbumin-specific

immunoglobulin E production in serum.
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Mechanism of action

Asthma is recognized as a chronic lung disease by increased airway hyper-responsiveness
and mucus production that leads to episodes of wheezing, coughing and shortness of breath
(Annesi-Maesano, 2005). This may be due to liberation of endogenous and intrinsic
mediators like bradykinin, chemokines, histamine, leukotrienes, nitric oxide, platelet
activating factors and prostaglandins (Spina, 2000). Allergic asthma is a chronic
inflammatory process occurring due to exposure of allergen resulting in the activation of T-
lymphocytes with subsequent release of inflammatory mediators. Immuno-modulating agents
are useful in the treatment of asthma by inhibiting the antigen-antibody (AG-AB) reaction
and there by inhibiting the release of inflammatory mediators (Tripathi, 2003).

Antibacterial activity

Pavithra vani karsha et al 2009 evaluate the antibacterial ativity of piperine by Disc
diffusion method.The zone of inhibition was measured for both acetone and DCM extract of
Pepper.It was found that Gram Positive bacteria more susceptible than Gram negative
bacteria. The acetone extract of pepper displayed excellent inhibition on the growth of Gram
positive bacteria.

Mechanism of action
Piperine show excellent bactericidal activity at 250 ppm for gram positive bacteria and gram
negative bacteria. Leakage of UVy6 and UVygp absorbing material (mainly nucleic acid and
protein) occur. Pepper alter the membrane permeability resulting the leakage of UVjs and
UVag cause cell death.

REFERENCE

1 Admin,DELANO REPORT, ‘Piperine multiply the strength of various supplement and
drug” on dec 27 2009.

2 D. Suresh & K. Srinivasan, “Tissue distribution & elimination of capsaicin, piperine &
curcumin following oral intake in rats, “Department of Biochemistry & Nutrition, Central
Food Technological Research Institute (CSIR)Mysore, India” Indian J Med Res 131; May
2010: 682-691,

3 Dhuley JN, Raman PH, Mujumdar AM, Naik SR. Inhibition of lipid peroxidation by

piperine during experimental inflammation in rats. Indian J Exp Biol. 1993; 31: 443-5.

WWW.Wjpr.net Vol 3, Issue 6, 2014. 2094




Singh et al. World Journal of Pharmaceutical Research

4 Vijayakumar RS, Nalini N. ‘Efficacy of piperine, an alkaloidal constituent from Piper
nigrum on erythrocyte antioxidant status in high fat diet and antithyroid drug induced
hyperlipidemic rats”Cell Biochem Funct. 2006; 24: 491-8.

5 Matsuda D, Ohte S, Ohshiro T, Jiang W, Rudel L, Hong B, Si S, Tomoda H. Molecular
target of piperine in the inhibition of lipid droplet accumulation in macrophages”Biol
Pharm Bull. 2008; 31: 1063-6.

6 Kumar S, Arya P, Mukherjee C, Singh BK, Singh N, Parmar VS, Prasad AK, Ghosh
B.Novel aromatic ester from Piper longum and its analogues inhibit expression of cell
adhesion molecules on endothelial cells” Biochemistry.2005; 44: 15944-52.

7 Kumar S, Singhal V, Roshan R, Sharma A, Rembhotkar GW, Ghosh B. Piperine inhibits
TNF-a induced adhesion of neutrophils to endothelial monolayer through suppression of
NF- «B and IxB kinase activation” Eur J Pharmacol.2007; 575: 177-86.

8 Taqvi SI, Shah AJ, Gilani AH, Blood pressure lowering and vasomodulator effects of
piperine”J Cardiovasc Pharmacol. 2008; 52: 452-8.

9 Vijayakumar, RS, Nalini N, Piperine, an active principle from Piper nigrum, modulates
hormonal and apo lipoprotein profiles in hyperlipidemic rats” J Basic Clin Physiol
Pharmacol. 2006; 17:71-86.

10 Jin Z, Borjihan G, Zhao R, Sun Z, Hammond GB, Uryu T, Antihyperlipidemic
compounds from the fruit of Piper longum” L. Phytother Res. 2009; 23:1194-6.

11 Parmar, V.S., Jain, S.C., Bisht, K.S., Jain, R., Taneja, P., Jha, A., 1997, Phytochemistry of
genus piper” Phytochemistry 46:597-673.

12 Piyachaturawat, P., Pholpramool, C., 1997,Enhancement of fertilization by piperine in
hamsters”Cell Biology International 21, 405-4009.

13 Navickiene, H.M.D., Alecio, A.C., Kato, M.J.,, Bolzani, V.S., Young, M.C.M.,
Cavalheiro, A.J., Furlan, M., 2000, Antifungal amides from Piper hispidum and Piper
tuberculatum” Phytochemistry 55:621-626.

14 Bajad, S., Bedi, K.L., Singla, A.K., Johri, R.K., 2001, Piperine inhibits gastric emptying
and gastrointestinal transit in rats and mice”Planta Medica 67: 176-179.

15 Mittal, R., Gupta, R.L., 2000,In vitro antioxidant activity of piperine” Methods and
Findings in Experimental and Clinical Pharmacology 22: 271.

16 Gulcin, 1., 2005, The antioxidant and radical scavenging activities of black pepper (Piper

nigrum) seeds”International Journal of Food Sciences and Nutrition 56: 491-499.

WWW.Wjpr.net Vol 3, Issue 6, 2014. 2095




Singh et al. World Journal of Pharmaceutical Research

17

18

19

20

21

22

23

24

25

26

27

28

Selvendiran, K., Singh, J.P.V., Krishnan, K.B., Sakthisekaran, D., 2003, Cytoprotective
effect of piperine against benzo(a)pyrene induced lung cancer with reference to lipid
peroxidation and antioxidant system in swiss albino mice” Fitoterapia 74: 109-115.

Jain, N., Mishra, R.N., 2011,Antioxidant activity of Trikatu mega Ext.” International
Journal of Research in Pharmaceutical and Biomedical Sciences 2:624-624.

Pradeep, C.R., Kuttan, G., 2002,Effect of piperine on the inhibition of lung metastasis
induced by B16F-10 melanoma cells in mice”Clinical and Experimental Metastasis 19:
703-708.

Panda, S., Kar, A., 2003,Piperine lowers the serum concentrations of thyroid hormones,
glucose and hepatic 50D activity in adult male mice”’Hormone and Metabolic Research
35: 523-526.

Vijayakumar, R.S., Nalini, N., 2006,Piperine, an active principle from Piper nigrum,
modulates hormonal and apo lipoprotein profiles in hyperlipidemic rats”Journal of Basic
Clinical Physiology and Pharmacology 17:71-86.

El-Hamss, R., ldaomara, M., Moraga, A.A., Serrano, A.M., 2003,Antimutagenic
properties of bell and black peppers”Food and Chemical Toxicology 41: 41-47.
Srinivasan, K., 2007, Black pepper and its pungent principle-piperine: a review of diverse
physiological effects”Critical Reviews in Food Science and Nutrition 47:735-748.

Sunila, E.S., Kuttan, G., 2004,Immunomodulatory and antitumor activity of Piper longum
Linn. and piperine”Journal of Ethnopharmacology 90: 339-346.

Manoharan, S., Balakrishnan, S., Menon, V.P., Alias, L.M., Reena, A.R., 2009,
Chemopreventive  efficacy of curcumin and  piperine  during  7,12-
dimethylbenz(a)anthracene-induced hamster buccal pouch carcinogenesis” Singapore
Medical Journal 50: 139-146.

Lee, S.A., Hong, S.S., Han, X.H., Hwang, J.S., Oh, G.J.,, Lee, K.S., 2005, Piperine from
the fruits of Piper longum with inhibitory effect on monoamine oxidase and
antidepressant-like activity”Chemical and Pharmaceutical Bulletin 153: 832-835.
Wattanathorn, J., Chonpathompikunlert, P., Muchimapura, S., Priprem, A,
Tankamnerdthai, O. 2008,Piperine, the potential functional food for mood and cognitive
disorders”Food and Chemical Toxicology 46: 3106-3110.

Park, B.S., Son, D.J., Park, Y.H., Kim, T.W., Lee, S.E., 2007,Antiplatelet effects of
acidamides isolated from the fruits of Piper longum” L. Phytomedicine 14: 853-855.

WWW.Wjpr.net Vol 3, Issue 6, 2014. 2096




Singh et al. World Journal of Pharmaceutical Research

29 Pooja, S., Agrawal, R.P., Nyati, P., Savita, V., Phadnis, P., 2007, Analgesic activity of
piper nigrum extract per se and its interaction with diclofenac sodium and pentazocine in
albino mice” The Internet Journal of Pharmacology 5:1.

30 Matsuda, H., Ninomiya, K., Morikawa, T., Yasuda, D., Yamaguchi, I., Yoshikawa, M.,
2008. Protective effects of amide constituents from the fruit of Piper chaba on D-
galactosamine/TNF-a-induced cell death in mouse hepatocyte”Bioorganic and Medicinal
Chemistry Letters 18: 2038-2042.

31 Taqvi, S.l., Shah, AJ., Gilani, A.H., 2008. Blood pressure lowering and effects of
piperine” Journal of Cardiovascular Pharmacology 52: 452-458.

32 Kim, KA., Park, P.W., Park, J.Y., 2009,Short-term effect of quercetin on the
pharmacokinetics of fexofenadine, a substrate of P-glycoprotein, in healthy
volunteers”European Journal of Clinical Pharmacology 65:609-614.

33 Koul, I.B., Kapil, A., 1993,Evaluation of the liver protective potential of piperine, an
active principle of black and long peppers” Planta Medica 59: 413-417.

34 Unchern, S., Saito, H., Nishiyama, N., 1997, Selective cytotoxicity of piperine on
cultured rat hippocampal neurons in comparison with cultured astrocytes: the possible
involvement of lipid peroxidation”Biological and Pharmaceutical Bulletin 20, 958-961.

35 Daware, M.B., Mujumdar, A.M., Ghaskadbi, S., 2000,Reproductive toxicity of piperine
in swiss albino mice” Planta Medica 66:231-236.

36 Dogra, R.K., Khanna, S., Shanker, R., 2004. Immunotoxicological effects of piperine in
mice”Toxicology 196: 229-236.

37 B.bindu Madhavii, A. Ravinder Nath, David Banj, M. Naga Madhu, R. Ramalingum,D
swetha,Extraction, ldentification, Formulation and Evaluation of piperine and alginate
beads”International journal of pharmacy and pharmaceutical science Vol.1 Issue.20ct-
Dec .2009

38 V Mishra P, Isolatation & spectroscopic characterization and computational modeling
of chemical constituents of piper longum naturalproduct” Int. Jour. of Pharm. Sci. Rev.
and Res.2010; 3: 261-291

39 Prashant I. Pingale, Ravindra R.P,Effect of piper nigram on in vitro release of isoniazid
from oral microsphere, Int J Pharm Bio Sci 2013 Jan; 4(1): (P) 1027 — 1036

40 Vinod K R, Santhosha d, Anbazhagan.Nalanda College of Pharmacy, Affiliated to
Osmania university, Cherlapally, Nalgonda Karuna College of Pharmacy,Iringuttoor,

“Formulation and evaluatin of piperine cream a new herbal dimensional approach for

WWW.Wjpr.net Vol 3, Issue 6, 2014. 2097




Singh et al. World Journal of Pharmaceutical Research

vitiligo patients”International Journal of Pharmacy and Pharmaceutical Sciences ISSN-
0975-1491 Vol 3; Suppl 2:2011

41 Subhash R. Yende, Vrushali D. Sannapuri, Niraj S. Vyawahare and Uday N. Harle,
“antirheumatoid activity of aqueous extract of piper longhum on freunds adjuvant-
induced Arthritis in rats” IJPSR (2010); Vol. 1: Issue 9

42 Seung-Hyung Kim, Young-Cheol Le, “Piperine inhibits eosinophil infiltration and airway
hyperresponsiveness by suppressing T cell activity and Th2 cytokine production in the
ovalbumin-induced asthma model” Journal of Pharmacy and Pharmacology,Volume
61, Issue 3; 353-359:March 2009

43 Annesi-Maesano,l.,2005. Asthma epidemiology. La Revue du Praticien, 55: 1295-1298.
44-Spina, D., 2000. Asthma mediators: Current views. J. Pharm. Pharmacol., 52: 125-
145.

44 45-Tripathi, K.D., 2003. Essentials of Medical Pharmacology. 5th Edn., Jaypee Brothers
Medical Publishers, New Delhi, India.

45 Pavithra vani karsha,0O bhagya Lakshmi,Department of Microbiology,Sarojini Naidu
vanita Maha vidhalaya,Antibacterial activity of Black Pepper”Indian Journal of Natural
product and resources,vol 1(2)june 2010 : 213-215 akitane mori M.D.

WWW.Wjpr.net Vol 3, Issue 6, 2014. 2098




