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ABSTRACT

The anti inflammatory and antidiarheal effect of Rhizophra mucronata bark extracts led to the
isolation of active phytoconstituent/s(1-6) such as lupeol , a new terpenoid adeneneol |,
guercetin , and caffeic acid , all of which were subjected to carrageen induced paw edema and
castor oil induced diarrheal method to assess the activity, it was observed that decrease in
percentage of paw volume as caffeic acid< adeneol< lupeol< p- sitosterol, quercetin at 10
mg/kg with respect to control and quercetin and caffeic acid reduced the number of wet feces
during the 4 h study ; it would be hypothesized that quercetin, sitsterol and caffeic acid exerted
anti inflammatory and anti diarrheal effect by inhibiting the prostaglandins synthesis and due
their antioxidant action, while failure of anti diarrheal action and positive response of anti

inflammatory action of lupeol and adene-5-en-3-ol,would be through non prostaglandins
biosynthesis
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INTRODUCTION

Diarrhea is a common cause of death in developowuntties and the second most common

cause of infant deaths worldwide. The loss of 8uidrough diarrhea can cause dehydration and
electrolyte imbalances; diarrhea can be classifeesd secretory, osmotic, exudative and

inflammatory. Inflammatory diarrhea occurs wherr¢his damage to the mucosal lining or brush

border, which leads to a passive loss of protaih-fluids, and a decreased ability to absorb
these lost fluids. It can be caused by bacterialctions, viral infections, parasitic infections, o
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autoimmune problems such as inflammatory bowel adise. Drugs possessing anti-
inflammatory activity have been shown to delay @agiil-induced diarrhea, suggesting the
involvement of prostaglandins in this mechanisnih]zophora mucronata (Rhizophoraceae)
occurs on the coasts of the Indian Ocean and th&-Réific and commonly called as Asiatic
mangrove, is a folk remedy for angina, diabeteasrdea, dysentery, hematuria, and hemorrhage
old leaves and/or roots are for childbirth [2] dontinuation of our work on anti diarrhea and
anti inflammatory activity ofR mucronata bark extracts RMB) [3, 4], the present study was
emphasized on phytoconstituents isolated from #rk bxtract to evaluate their activity. This is
first report to establish the activity of new tempel adene-5-en-3-ol, along with other known
compounds isolated froRMB extract.

MATERIALS AND METHOD

Rhizophora mucronata bark was collected from Kundapur of Mangalorerdistindia. The bark
was authentication was done from Bangalore Unityerdhnimals’ experiments were done
following ethical committee guide lines. The drieakk powder was extracted from methanol by
soxhlet extraction. From the extract lupeol, adeoénp-sitosterol , quercetin , and caffeic acid
were isolated by column chromatography , the gtinest were characterized from spectral
analysis[5]. These isolated compounds were used for theeptestudy.

Carrageenin- induced paw odema model

Forty-eight female wistar albino rats weighing 1B g were used. The rats were housed in
colony cages in an animal house, at an ambientdeatye of 25+2°C, with 12 h light/ dark
cycle. The rats were allowed standard laboratoed fnd watead labium

Animals were divided into seven groups (n = 6);ugrd received indomethacin (10 mg/kg) and
group Il served as control were given 1 % aq twé&&nhsuspension ; group llI- VII were orally
administered 10 mg /kg of isolated phytoconstitsdérom RMB ( lupeol , quercetif;sitosterol,
caffeic acid and adene-5-ene -3-ol ,suspended ¥ kg tween 80) one hour before
administration of an intradermal injection of cgeanan (0.1 ml of 1% in 0.9% saline), into the
plantar surface of the right hind paw. The dosetesif samples were based from their published
reports [ 6-9] The paw volume up to a fixed mark at the levdiatéral malleolus, was measured
by recording the volume displacement by plethysnmemgust before, and three hours after the
injection of carrageenan [9The average percent increase in paw volume of geatip was
calculated, and compared with that of the contnal positive control groups.

The data were analyzed using one-way analysis mdn@e (ANOVA), followed by Dunnett’s
test. P <0.01 was considered as statistically Bogmit. The data are expressed as mean £ SEM.
The results are shown in Table 1.

Percent anti-inflammatory activity = (1-T/C) x 100

Where, T= Mean volume of oedema in drug treatedmro
C= Mean volume of oedema in control group
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Antidiarreal activity of isolated compounds

Castor oil induced diarrhea

Wistar rats were divided into seven groups (n 2], fasted for 18 h and water was provided
ad labium prior to the experiment. A dose of 10 mg/kg wagateld for all the compounds tested.
Group | served as control, to which saline 3 mikas administered orally; group Il received
atropine 3 mg/kg p. o, which was taken as positvatrol, animals of groups lll, 1V, V, VI and
VIl received 10 mg/kg of lupeolp-sitosterol, quercetin, caffeic acid and adene-&-eol
respectively. After one hour, all the animals werally administered castor oil 1 ml/kg and were
observed for onset of defecation, number of weblstéor period of 4 h [10]. The frequency of
defecation was noted in transparent plastic sHaee@ beneath the individual rat cages up to 4 h.

RESULTS

Anti inflammatory activity - The isolated lupeol, querceti; sitosterol , caffeic acid and
adene-5-ene -3-ol from the RMB extract exhibiteghgicant inhibition of paw edema in rats
treated with carrageenan (Table 1) . At a doseComb/kg orally, the new lupane terpenoid
adene-5-ene -3-ol and caffeic acid demonstrafe@boSnhibition of paw edema while lupeol
produced 54.4 % inhibition, anfisitosterol produced 51.4 % inhibition (P<0.01), made
activity was seen from quercetin 45 % .

Table 1 -Inhibition of paw edema in rats exhibitedrom isolated compounds of R
mucronata

Treatment Carragenen induced paw
edema

Edema volume % inhibition

Control 60.4+ 4.6
Suspension of
acica

Indomethacin 28.6 £ 0.6*** 52.7

Lupeol 27.6 £0 .21** 54.4
(20 mg/kG)
Quercetin 33.2 + 0.45* 45.1
(20 mg/kg)
B-Sitosterol 29.4 + 1.00** 51.4
(20 mg/kg)
Caffeic acid 26.9 £ 1.2** 55.5
(20 mg/kg)

adene-5-ene -3- 27.03 + 0.3 ** 55.3
ol ( 10 mg/kg)

Values are mean + SEM; n= 6 animals in each groiuyps 0.01as compared to control
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Anti diarrhea activity

Oral administration of castor oil produced chamstie semi solid stools in treated animals. It
was observed that quercetin and two phenolic comgp®wat 10 mg/kg showed significant
reduction in the number of defecation over four iso( p< 0.001 ) when compared to the
untreated group along with significant delay in treset of defecation ; the activity was similar
to the atropine control ( 3 mg/kg) as shown inttige 2.

Table 2 —Antidiarrheal effect of the isolated componds from RMB in castor oil induced

animal model

Treatment Mean onset of Mean number of

time (. min) wet feacesin4 h
Control 42.36 £1.00 47 +0.32
atropine 3m/kg 149.0+1.66 * 0.00 **
Lupeol 10 mg/kg 69.61 £0.22 3.80£1.90
Sitosterol 10 mg/kg 54.32 +1.40 2.96 +0.98
Quercetin 10 mg/kg 142 £ 0.74* 0.92 +0.06**
Caffeic acid 10 mg/kg 138 £ 0.62* 1.32 £1.02*
adene-5-ene -3-o0l 46 +£1.90 5.90+0.74

Values are mean = SEM; n= 6 animals in each grouyps 0.01las compared to control
DISCUSSION

The inflammatory reaction is orchestrated by adaange of mediators able to promote vascular
events, recruit cells to the site of inflammationdasubsequently resolve the process. The
literature provides evidence showing that a vasayaof inflammatory mediators including
prostaglandins (PGs), kinins, platelet-activatiragtér, leukotrienes (LTs), amines, purines,
cytokines, adhesion molecules and chemokines aspeaific sites (microvasculature), leading
to changes in vascular tonus, blood flow and laalivation of leukocytes and endothelial
cells[11]. Tumor necrosis factor a (TNE&) is a major cytokine involved in the initiation tfe
inflammatory response. Its actions include the atide of other cytokines such as interleukin 1
(IL-1) and interleukin 6 (IL-6), priming of polymphonuclear leukocytes(PMN), up-regulation
of adhesion molecules and activation of arachidoagid (AA) metabolism[12,13]. AA
metabolites include PGs and thromboxansm (cyclooxygenases, COX) and LTwig
lipoxygenase). Prostaglandin E2 (PGE2), derivednfrdOX metabolic pathway, is able to
promote changes in vascular tonus and blood flowe Tnflammatory agent carrageenin
stimulates macrophages/monocytes, fibroblasts arttetial cells with TNF-o. which in turn
induces IL- and IL-6, which ultimately lead to the releaseCé@dX products (such as PGE2).
Therefore, the impairment of TNk-synthesis/release, and of other pro-inflammatgtgkines,
represents an interesting alternative for the itibito of PGE2 and consequently of the
edema[l2]. Toriyabest al [14] investigated the effect of peripherally released Bi© COX
expression/activation and production of PGs inageenin-induced inflammation and found that
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NO activates COX-1 and up-regulates COX-2, resglimproduction of PGE2 and PGI2 at the
site of carrageenin inflammation. Nonsteroidal anfiammatory agents such as indomethacin
used as positive control act as nonselective itorbiof the enzyme cyclooxygenase (COX),
inhibiting both the COX-1 and COX-2 isoenzymes.r@tal anti-inflammatory agent’s effects
on the leukocyte migration may also be multifacimice it could be related to the inhibition of
phospholipase A2 [15], as well as other mechanisongxample, inhibition of TN and IL-13
productions which are potent triggers of many @f életions involved in leukocyte migration. A
large number of reports indicated that the lupsolated from various plants has been shown to
possess anti-inflammatory activity [16-18]. TBesitosterol , lupeol and adene-5-ene -3-ol
inhibited carrageenin induced edema, which indg#tat the compounds could inhibit different
aspects of chemical mediators of inflammation #mshe, serotonin, bradykinin and
prostaglandins). Fernandez et al hypothesized @nat inflammatory effect of pentacyclic
triterpene may be due to an immunosuppresive aetmohthe inhibition of cell migration to the
inflammation site as well as to a reduction intdlease of pro-inflammatory chemotactic factors
[19]. Lupeol failed to show any analgesic or antgtie effect, suggests that lupeol acts via a
different mechanism of action than acetylsalicglatd, and so it does not inhibit cyclooxygenase
activity and the synthesis of prostaglandins [28terol containing fraction having high
concentration of beta-sitosterol failed to inhihi¢ histamine secretion in histamine-release from
rat peritoneal mast cells and, leukocytes pre-iatedbwith the sterol fraction decreased the level
beta-glucuronidase involved for inflammation argbtie destruction [21]This effect could be
explained by a stabilization effect on membranest has been reported that sterols decrease the
membrane permeability to the effects of a wideyaaagents [22, 23]n our previous studies
conducted for analgesic and anti inflammatory éfféor RMB solvent extracts ( chloroform,
ethyl acetate, methanol and water )[4] it was olexkithe extracts failed to produce analgesic
effect in the animal demonstrated but producedtpesiesult for anti inflammatory effect thus
suggesting lupeol, adene-5-en-3-ol, grsltosterol isolated from the extractsRWIB may elicit
anti inflammatory response by inhibition of cyto&iproduction ( TNFx and IL-18) which are
potent triggers of many of the actions involvedankocyte migrationThe anti-inflammatory
activity of quercetin would be possibly due to afluence on the production of eicosanoids,
including leukotrienes, prostaglandins, and alstmkigies[24,25]; Since the potent antioxidant
activity of PCA, QE, and CA are well-establisheé&pbmenon we cannot rule out the possibility
that phenol acid and flavanoid to exerts anti-eategenic activity through the inhibition of NO
synthesis

Ricinoleic acidreleased from castor oil stimulates the formatibprostagladins PG which leads
to inflammatory reaction and increases the motditgl secretion of hydro electrolytes leading to
diarrhea. The Geiger’s criteria for the acceptante drug as an antidiarrheal include: (1)
inhibition of the production of wet or unformed &scin animals; (2) inhibition of the production
of watery stool or fluid evacuation in animal ar) {(nhibition of gastrointestinal propulsive
action [26].Flavnoids are known to inhibit the stieal motility and hydro electrolytic secretion
which are known to be altered in diarrheal condi@d], From literature study its noted that
Quercetin and other phenol compounds inhibitedftlmation of proinflammatory cytokines
responsible for the formation of large amount ofitricn oxide by inducible nitric oxide
synthase[28]In vitro study of Caffeic acid on anti inflammayoeffect has revealed it to inhibit
significantly melittin-induced arachidonic acideake and PGE2 production in Raw 264.7 cells,
and histamine release in RBL 2H3 cells stimulatganielittin or arachidonic acid [29%he anti
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diarrhea effect of caffeic acid would be probaldythe inhibition of PGE formation and free
radical scavengingctivity. These facts partially helps to understémel anti diareahal effect of
guercetin and caffeic acid isolated fré#IB which would be attributed to its anti oxidant etfe

& inhibiting biosynthesis of PGS. These compourtsrefore, meets the Geiger’s anti diarrhea
criteria. p-Sitosterol and lupeol failed to produce effect &stor oil induce diarrhea this would
explain & support the anti inflammatory effedttbese two compounds to act through non
prostaglanins biosynthesis , may be involving iittoh of IL —A, IL -6 factors involved in
inflammation .

CONCLUSION

From the overview of the above discussion it wdugdsuggested that quercetin , sitsterol and
caffeic acid exerted anti inflammatory and diarheffiect by inhibiting the prostaglandins
synthesis and can be partly attributed to their @xitlant effect , while terpenoids i.e ‘s lupeol
and adene-5ene-3-ol failed to show antidiarrhe&cefbut inhibited inflammation in the
carrageen induced paw edema indicated these twpawomd could act by inhibiting cytokine
formation .further elaborate pharmacological stuwayld reveal the mechanism involved for
the isolated compounds .

REFERENCES

[1] P. Valentdo, E. Fernandes, F. Carvalho, P.B. ArgraR.M. Seabra, M.L. Bastos,
Phytomedicine .,2003 10, 517

[2] J. A. duke and K.K. Wain, Medicinal plants of thend , 1981,computer indexed

[3] Rohini R.M., and Amit Kumar DasPharmacol ogyonline., 2009,1,780

[4] Das A.K., Rohini R.M., and Hema Ant. J. Altern. Med., 2009 7, 1

[5] R.M. Rohini and Amit Kumar DasNat. Prod. Res., 2010,24, 197

[6] Silvéria Regina de S. Lira, Vietla Satyanarayana,Ra Ana Carla S. Carvalho,
Marjorie M. Guedes,Talita C. de Morais,Antonia Le,Bouzalnflammopharmacology., 200917,
221

[7] Yu Zhou, San-hua Fang, Yi-lu Ye, Li-sheng Chu, \pigig Zhang, Meng-ling Wang and Er-
ging Wei..Acta Pharmac Sn., 200627, 1103.

[8] Beta - Sitosterol www.enerex.ca/articles/betassérol 1/7/2010@10 pm

[9] C.L. Liu, J.M. Wang, C.Y. Chu , M.T. Cheng , T.Hséing, Food Chem Toxicol.,
2002,40,635

[10] A.N. Shikov, O.N. Pozharitskaya, V.G. Makarov, MMakarovaNat Med., 2008, 2,

[1L1] N. Gnanasekar, and J.B. Perianayadauh,J Pharmacol., 2004,36,177

[12] J. B. Calixto, M. F. Otuki, A. R. S. Santd¥anta Med., 200369, 973

[13] D. R. Santos, J. B. Calixto, G. E. SouBa,J. Pharmacol., 2003139, 271.

[14] A. Joseph, Rininger, Shirley Kickner, Padmasreeg@iipati, Anne McLean, and Zsofia ,
Fran J.Leuk Bio., 200068, 503

[15] Toriyabe M., Omote K., Kawamata T., Namiki A., Attessiol.,2004101, 983.

[16]J.D. Morrow, L.J. Roberts I, In: Harman, J.G.; lbimd, L.E. (Ed.), Goodman & Gilman’s,
The Pharmacological Basis of Therapeutics (New YbtgGraw Hill, 2001 669

[17] T. Akihisa, K. Yasukawa, H. Oinuma, Y. KasaharaY &manouchi, M. Takido, K. Kumaki,
and T. TamuraPhytochem., 199643, 1255

100
Scholar Research Library



Rohini RM et al Der Pharmacia Lettre, 2010, 2(5): 95-101

[18] T. Geetha , P. Varalakshmi, .M. LathHharmacol. Res., 199937,191 T. Geetha, and P.
VaralakshmiMol. Cell. Biochem., 1999h 201, 83-87

[19] G. F. Kweifio-Okai, de Munk., T.A. Macrides, P. SmiB.A. RumbleDrug Develop Res,,
1995,36,20.

[20] M.A. Fernandez, B. de Las Heras, M.D .Garcia, Ma&rg&, A.Villar,J Pharm Pharmacol.,
2001,53,1533.

[21] Antonio Navarro, Beatriz de Las Heras, and AngdaY,iBiol. Pharm. Bull., 2001,24,470.
[22] A. M. Feigin, J. H. Teeter, J. G. Brari#ipchem. Biophys. Res. Commun., 1995,211, 312.
[23] W. Stillwell, Y. F. Cheng, S. R. Wassaliochim. Biophys. Acta., (1990) 1024, 345.

[24] P. Filipe, J. Haigle, J.N. Silva, et &ur J Biochem., 2004,271, 1991.

[25] T.L. Wadsworth, D.R. Koo@iochem Pharmacol., 1999 57, 941.

[26] V.F. Veiga, L. Zunino. J.B. Calixto, M.L. PititugciA.C. Pinato, Phytotherapy Res,,
200115 ,476.

[27] Mari Hamalainen, Riina Nieminen, Pia Vuorela, Marikleinonen, and EevaMoilanen,
Mediators of Inflammation., 2007, 45673,

[28] Ho Sun Song, Tae Wook Park, Uy Dong Sohn, Yong K$bm, Byung Chul Choi, Chang
Jong Kim, and Sang Soo Sihhysiol Pharmacol., 200812, 343.

[29] F. Awouters, C.J. Niemegeers, F.M. Lenaerts, PaAissen,) Pharm Pharmac., 1987, 30,
41.

101
Scholar Research Library



