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Anti-inflammatory and antioxidant activities
of cat's claw ( Uncaria tomentosa and Uncaria guianensis)
are independent of their alkaloid content
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Summary

Cat's claw is an herhal mediclne froe (he Amaron that i wsed widely o treat inflymumatary disor-
ders. The pueposs of this study was to charecterzze the antioxddative and antiinflammatory prop-
exties of cat's ciaw, Uncarde iomentose (UT) and Uncoria guianensis (UG} Alkulsiily and Aavanols
were detorsnined oeime reversed-phaye HILAS scavenging of 1,1-dlphemy}-2-picrilhydrazyt
(DPPH), hydroxyl radicals, and Hpld peroxidation by spectrophotometry; and TNFu production
by ELISA. Ant-infnssnatory activity was anscssed i vitro by Inhlbitson of THFe am divie pro-
duction G RAW 2647 edlls expnsed to LPS {50 myal) and in vime using the indomethacin-in-
dueed gastritis model. Apoplosia wae aserssed 1sing the TUNEL technigue s5d TNFx mRNA by i
citn WEPCR. In each of the apkioxidant muys tested, Ul was Hierc potent {han UT (PP« 001}, The
tosal nxindoie and pentacysiic alkaloid content of UT was 35-fald > UG. The 1, vahee for inbibd-
toan of TNFer production was significantty (P -2 101} Kigher for UT (14.1 nyml} vs UG (2.5 ng/ml},
yed af concendrations Had were considerible lower than that required For antioxidant aciivity.
MNan-alkalodd HPLC fraetions [rom LT decreased LPS-idunced TNTo and nitsite production in
HAW 26d 7 oells (P < 02010 ai g eonrcenbration range comparable to the parsnt betanical. Ogal pre-

treaiment for 3 d with UT protected against in

Aomethagin-itduced gastritis, apd prevested TNFo

mRNA expression and apoptoesis. These reeniis indicate that while both species of cal’s claw pro-
vide affortive aptioxidans aod snb-inflammatory acivitles, I guictiersis is more potest. 1a con-
clmsion, the presence of oxindole or pentacydlic elkuboids did not jnfinenee the antocidant and ag-

siinftammatory propertics of cat’s clanw.
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Introduction

[atersst in vsing complamantary medicine 10 dlleyinie
nflammaiery conditions and Improve heafth condi-
{ions ju incressing in doveloped eountries (Marshall,
200000, New pedicinal plants froen d{Terant parts cf e
world arc being investigated with this purpess in mim:
(Budeinski et al. 20000 Althouzh the ubilipation of

botanicals hag incressed in the Westem world, thete is
4 lack of minmmanicen about mechanisms of action and
poteniial dfferences Mg species within the same
poons. T F1 this need, we have cstabliched a rescarch
prapram fecusing on miedicing] plams [rom the Ame-
2o, and we selected £ats claw, of ufia d= gato, beemse
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af il aiche use. Cat's claw is & vine thal groves vty
mapidly in the Penyvian Amiron gnd has been used i
rradifional nsdicing 1o wlieviate inflamimation.

Thore nre Twg prevalent species of caLy clow (Lhe-
carla tomenisa ind Uncaria gitigreryis), and Moy ans
used Tnlerchangeably In (nlithnal medicing in South
Amecica for (heir anti-infleametory properties. How-
over, hens & a lack of seicatific dats semparing the cf-
Ficacy of the specier (L giuianensis with tar of U«
sy, Brhnomedicatiy, the baek and rock of ca’s
law arg The poaiy of the plant Uhat ame maol Frequenlly
uscd, ang arc proparod £ 80 aqueout extraciion in Tt
watce (Ohregon, 1993). Several groups havi repoited
Lhe predpnod sl wide canee of chemical CUnE M ents
jn eats claw [Aquinp et al., 1951; Seaatone e al.. 1586);
Steppet cl al., 1992; L ot al., 18973, although few
siyelics have semomseatnd that administodion of thest
s0iated componcnts sxerts Consistent ant-inflamana-
tory offect. Hemee. cat2 clow’™s hiological value bas
begn artribited to u varisty of components [ Aqeani at
al, 1959, 10%(; Ceryi ctal., 1988

Bascd 00 i o Sapieriments, it e bern indivatsd -

Lhat paipdule alkaloids prowoles Phagocylosts, lending
so thie claim thi cat'a claw 1as SpRHRL st 2t prop-
anies (Wagner ¢l &, 1985), and alvo the ability win-
duce @ !}rmphncyte-pmlirsmicmaregulaling factor n
cndutheliad cells (Wemen, et al, 1998}, However, these
actions are dR{CWL 10 reconcile with the use af wat’s
claw to ticat chronic inflarmwatlon (Sandov al-Chaeiu
at b, 1994; Plscoya vl al, H0L), Henor, Wi have (Ot
saned with, pur elforts o evaluate siiernative explania-
tioas of the mechanisms of netion of car's cluw.

Thaiz arc ‘Wry bow seiennilic publicatians o0
U. guinnensis, anl oy which exist provide rvidence
only for its quinovic sid slyeoside and alkalosd con-
tent {Lag e al., 1993 Yepez o gl 1990% Howswed
UL guianetsis is also wiell-used in teditonal medicine
in tropical South Americy for tha trearment of arthelis
grd ae an anvinflesmatory agent {Fiscoya oL Al.,
200). Crvvemely, standardization of commercial for
auilations of cars claw ({0 famenfasd) hascd on thear
adtealoid content. Pattly as 2 reseilof fhis practice If, o
memiasy 15 the prefirred speciet suld o the Weslern
world Beeause of its higher alkaleid contsut and epse of
standardizatlon. In conirast, £ guianensts w osed in-
rerchamreabsy whth U fomencesa in e Awezon, bul
has & bow alkifeid conlaat. As there is g patcily of n-
fopnation on the Liological propemies af L.zl
anensiy, we decided 10 Lompare the: biokegieal actions
of these two species of cat’s Clw.

We pave reporied Ure fifsl in vire evidence thal cal's
plawy 38 CYLOPFOMSGEWE afuinst polent pridants sunh b5
peroxyniEiie. in cxperimental models of iniesiinad In-
HAnmmation, 2a0% claw APpoATs o be cifoctive o pre-
veniing the side-cifects of non stercidal antiprfiam-

oy oz, speeilically indguinethaiio It i an elles-
tiwes iphibstor of indncible sibic oxide synthase (0 NIGR)
sune caprension through suppression of the aciivatien
of the puclear banseription FActor kappa boia {MEF-xB)
(Suedoval-Chaeiu 6 al., 199H). Qecently, wi bave ve
poted (hat caU8 claw (L fomeittase) 10 an etfective
miiovidam sgainst the fres mdica] DPPH. bt mone
immonantly o remackable inhibitor of TNFe produc-
Lion, Thare dats suggrst that ona of 12 mechusns of
wetbom of cab’s claw appears w be rane et ation
win suppression of THNEG {Savsloval etal, 20000 It 1s
this callage of activity that formed the hatis nt the
crparisons bavwoon the subapocies in thie invextiga-
tien.

Material and methods

Chemieals

wictlianod, mectonitile (HPLC grade), 1, 1-diphenyl-2-
picrithydrazyl  (DPPH), molecular  blology-pradc
vemgents, (havanals {eatechin, epigallocaechin, epical-
echin and apigallocaechiu gatlate), and Pol yphenon &)
were: purchased Trom Sizma Clhemical Co, (St Louis,
i), Unless indcated, ali el har reagents and cokurs
medinn were from Life Technologis {Grand [siand,
N, Cal's claw stafidards, Mitzaphylline ard Lincuring
K, were puchasel Heom Chromalbex, Lo (Lagura
Hills, CAL

Plant praterdal

The bark of Gie two cal's vlaw species, {Incaric ionen-
sowe (LT and Linrare geiandasis (LWCH), was codtected
from the experimental pioes of Universivad Naciomal
Agraria de la Selva, T'mpe Maria, Per. An aquédus ot
tract ol ihe Dark of each specis wee prepartd using
Proliing watcr {30/l wivifor 30 min. The deconted and
o] solids were sepavated by filination with a Whal-
rgr WU ey paper. The flitrake was then frocee dried
uzing, a Freczomobile § conddnirato fyirids, Gandlnen,
NYY, For all cell guliurs experitients we used e
frocee-deied eal’s elaw (UT wnd UL dlnsoved in water
{20 mayiral) and then filtersd 53 0.2 L.

CeH culluce

RAW 7647 cells ware obtained fom (e American
Typs Catture Collaction (Rockyille, MD). The celis
were grown in DMEM (high gucuse], 0% FUS and
supplementssd with 25 M HEPES, pH 7.4; 4 mid -
wlwiammne, 0 mpfml periciifin A migfil SEopEe-
nryein and 1.2 &/l NAHCC. Cell oulitures wer M-
wined in a humdified 3% CO, iocubator ab 37 S0 Tlar-
vested cells werm platod in B-well micropiates (3 % 10°
collerweily imd sllwed 1o grow 0 ponflueece over 24 1
ke forr: s,
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Boavenging eficct on DPPH radlical

The DPIH radical seavenamg capucity was aralwec i
repartad previously {Sandoval ot al,, AL bt i
fied st follows, The agueous txiract of he fraemz-ghiad
cars claw (UT and UG) was shantdgndizad 10 give a
stock solution (25 g, aed filtered al 20 pom using a
Whattnan paper Ne4. Aliguots (25-ul) of sither cxirsl
were placed m a covetls ard an ethanolie folneon of
IPEH (60 uM) was added to a Gnal volume of | ml.
The decrmase in addvihancs a6 313 0m was determined
contintously witl dats capluging af Jk-sce intervals
msing a Fv-1601 PO sproirmphotometer { Shimaran
Clorporation, Tapaih, The degree of DYPPH sadical scav-
caging acrivity of cut'’s claw was coleolated 55 pentend-
age of inibian (% inibitdom by the Tollowing ex-
pression: $ inhibition = HAwgm — Aid M
v 1EH) Whae Ay i the absorbante 81 time = 0, and

Moo 15 the absarbance of the sample a1 Licne = 3 i, -

Soayenging etect on AHTS - radicals

Exprriments woe conducten in order lo maeastre The
totn; radical-trapping ankoxidant poteniial (TRAPR) of
ets chaw FUT andg 1TOY by moans of 2.2 -arohis2-
armdingprogEneiCi { AR ARW2 2 -azinobisl3 ethyl-
benzthiaroline-G-suiforic acidy (ARTS). The ARADS
ARTS assay is based gn tne scavenging of lizht ab-
sochance ABTS-radisuls, The relativcly siable ARTS-
rudical has 7 oraen color and is quantified speatrapho.-
tnnzeirically at T34 vim, The method described prav-
ansly (Van Oucrvold et al., 2000) was madifisd as Tol-
lowa, A flock solution confaining 0,223 mh ABTS,
7 mii ABAP in PES buffer (50 i phisphiate, .08
Nalll, pH 74wk prepared and incuhaked at A for
2 it then coohed o ies, hikition of A B TR-radcnls
wiss determvined by adding 10 pl of cat’s claw (U7 and
LicH diasolved n water to 990 pd of the seock solubion
of ARTS yudicals ar 37 °C. The decigase i ahsorrhanoe
a1 734 nrst was deformuined continpously with data cap.-
furing &1L Msnc iniorvile Using = DIL-/40 spenimpho-
tometer {Bookmin Instnnnerts, Fillgrton, CAd The
desros of ABTS-radicals sciven Eng was caleylated a8
peresntage of snhibition (5 inhibiton) Ry the fotlow-
ing expression: % mhibition = LA meme ™ Aoce it Benmmad
v FH WHETE A 5 the absorbuncs al tme = 9, and
L abserbenee. of the sampie st g = 50 see.

Daneyrboce MESY fOr D scavenglng activity

T Funther evaliale e antioxidanl aerivity of Gl
claw (T and UCH we stesessed deoxyribose proleciion
Al hydeoay] rdiials 1OH) grnisateed Iy igailing
A EOTA. aseorbic acid and Oy (Hafliwell o al.,
LTy, RBriefly, the Teackion mhixtuces conkained, 1 4
fsal volome of 3 ml, the foilowing reagenis. desnyn-
huse {2 i), BP0, KOH builer, pH T4 {0 )
Bel T, (10 wivly, ssCorote 100 pidy, and cut's claw

¥y

{vasiabic concentralions), Fermstion of mulonaldehyde
(MATAY 2z a2 plak MDA thiubarhitaiie acid MWA-
TBA) chrmogen wos quaniificd al 532 qm whng A
Rackanan Coulter DU-540 spectrupholuneter {reck-
man Instremunts, Sollerion, CA).
I ipid peTasidatian n mouese Brain homogenates
The capacity of s claw (17T nmd UG) to mhibit Tigwdl
peroxidation wag determinad by measuring the (quanti-
ty of thicbarbituric acid-reaciive subsmnces (THARS}
(Kenm et ab, 2900). Fralp homugenates firnmm YOoung
ndult wale C57 BLO mouse (The Jackaot Lahoratony,
Rat Harbm, ME) were prepaced in D15 M KCI (0%
i) g cenit lnged at 1000 = g for 10 min. and rhe su-
permatant was waed for i witeo lipid peToxidation 25
gays. The henbation mixer, it a linal volume of 1 ml,
contained braip homogenate (0.5 ml), 0.15 M KL, and
YAYINgG TMits af eeFs elaw (UT ane TG Lipid per
oxidation was initiated by sddition & femic chicride
E[l_ﬂ'} uM) glone or in combinalion with ascorhic agid
00 ). Afrer incmination for 20 wix at 37 2 the ve-
gcion was termmipmed by addiion of 0.5 md cold
inchlomacetic acid (5.3%) and an equal volume of
dnobacbitosie sotd (TRA, 2% in 0.07 M MNalF}, i)
lowed by beating at 100 °C for 10 rmin, The pixtuses
wene tien contrifuged gi 1000 « g for 11 min aod the
Asorbance of the suprraatunt was measteed ot 532 am
using = Bechman Conkter TU-GH) spectrophotemetar
{Beckmanr Instrunsnty, Fullarton, CAY.

Nitrite megsuramanis

Fxpariments wam eoadecred (o evalwale whether nigic
oxide production is docrcaged by the non-alkalnid
HILC fractions of Urcarla fomemnlaid separaied trom
the rost polar pesk, which were gIVEn o RAW 264.7
sells treatcd with lipopolysaccharide (LPS). RAW
2647 oFMe wore elther pofreated wilh ron-alkaleid
tractions of UT (0.1-100 ng/mi) for 2 h awlfor rroated
willh 50 agfml Fer 1 b, the mediu repinced, and cetls ln-
cubated for 16 hat 37 °C. Nitric axide ielenss was da-
tereiaed spectrophorometrically by the soourneation
of pilvits i the medium (phencl sed free) with Grizss
reagent v desciibed previcusly (5 andoval aral., 2K

THFg protluciion

The eupncity of fioces-dned gar's rlww (LT sod TG B
iphibil THIe, production fn wdfm Wis determaned by
stimvulating FAW 264.7 crils with Fippolysaccharids
(1.3, (ells were either prenealsd with {riere-dried
4t chaw (00011 pghml} for ko hours apyd/ar treatid
with LFS (0.5 wpfinly for t h, the medin vepiaced, and
cells incobated for 16 b al 37 °C overmight. Cullirg
miedinm was cotlozhed determiratior: of TNPe le
als neing the Quanitkine ¥ moue THPa Inmunoas -
sy kit (R & T3 Systerns. Inc., Minneapolis, MN}. Sai-
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s wert procsten [or ELISA dalerminatiars [l
ing the mamcfaetmes’s eomnenanions. 11 b sopciis
wi vt experinnems, the nen-alkaleld HELL feactions
janparuiad [vom the plar peak) of Lecor Tamenfi
weee evaluated For thain abilivy 0 inhibit TN aynthe-
sisrelease 1 RAW 264.7 cells afler administration o
LPS, Cells wore either pretrealed wirl the nog-alkalotd
e tions for 2 b andicr Lreated wita RS (50 ngdml} o
| k, the weedin eplageed, and eells incubiled for L bl
77 50 Culrs mediomy was eoilected Sor delermng-
Lt &F TWED levels poeng the Ouainikias Momonss
TMEo Inmanosssay kit (R & D Systems, oo, Min.
neapolis, MNY oy Indicated above.

= HPLE sompls prepasation: Bor e alkalond deter-
minatio, § & of freeve-dried car's claw (UT wné UG)
was culeacted pxing 10 md of methaned-water-1.2 M
M {500 50:15 for 4 b at room temparutore. The extect
wie then cemmiluged at $007 rpro and fikarsd o 0.2
s pries to injeetion To quantify the conueniration of
fvngals in UT und B3, camples weie dissolvod ic hat
water (100 mufnth, sonifoged at H00 ppm and fil.
tepmd as B2y poior to inechod.

v Appivbes Al sparalions wers conducted stam-
bient tamperature by ceversed-phase HPLC ong 23 ¢im
3 8 column, using isaceatic clupon. The HELC weaein
ennsjskodl of 2 GRC RO 1150 series purp. o (530 1650
atlvanced muresmgier (GBC Sclennbie Hyuipmant Py,
Lid.. Dandencng, Aasteahs), a 23-cm o 4.6-mnL Dise
eorveery® CLB, S-pun anelytical eolurn i(SUPELLO,
Daljelonte, FAY, wid o Watsre 490K programaahle
wiry-wavelength deteclor (Watsms, Miltsrd, MA). Al
caleids (Mitraphydine and 1acarioe E) were deteeted
417245 rum ongd Havanaly [Canechin (CAT), spigalionats-
s (FOC). epicizehin (RC) and gpigallscteehin
gallate (T4 0] wore dewensd al A non

+ Chromategragahic criedians! A net ol SRpCTIANETS
i carrite out to tetewitiay the conceotrilion ol oxin-
dole allalonds incats claw (UT and UCH. The catibea
Hinn curves wors tbtainerd from comnmertis) oxinclole
alkalgid staadicds — Wilraphyline and Tncarine ©
(Chremaler Ino., Lugtas ET 11, Civd. Srock selotion:
of Miteaphy!'ling and Uavwng 200 pgimil) were -
pared by dissolving them o methanp] watsn HCL
1AM Sk Lags soneuntrassd soluiions of M-
phydine apd Uncarine & wees prepared. as nocdsd, By
diiwaen in HELC malils phese. Seck soaticns of fhe
Lo standands, hMiraphylling and Uncarine B, were
wred st -0 "0 1o proserve their stablly. (aantitsriva
tevels of total allaloids in the feeeze-tied 08 claw
ware dewrminsd wsine  mobile phasc (A 10 md
buffer phosphate Had PO, WLHPO,. gl 7.0, ard {B)
weatritutrila. The mobile phase vras progranwned |insar
Iy us ol lowes: 4 {535 aad B {4354 from {Fio 340 min w
a fluw rage of | omlroie. Sample injection Wik Ity ul
ior e injection samples weve diluiud with hutfer

[t haes, 1000, T edunire o wlkaloid FIPLA froclicns
e oo prrenins, 1 sepavale profoeel was useil
For this smulysis. the wost pola Traetion them the alka-
lond separation (chuion Lime 2—4 oin wes cullectedl,
ind then coaenirated for aher HM.C Fmetionathat.
The wiobile phaw aas (1% rifluernazae wiel (THAY
i waser {salvent A) aod 114 TEA in aceronitrile (sal-
vern R) The ‘inear gragient of solvent B was inctoased
fronn ¥0-90% feom [t 40 min o1 a fow e of ]
milfmin, and the sample inection was 20 ul. oy Ba-
vaneh quantificeton, the staralard sohdice Polyphenon
60 (Kigria, 1. 1oas, ML) was dissolved mying HPLL-
grade water (.24 maiinl) and alicoots wrs storead at
220 0w preairys stadilily; the mohile phase vomtaincd
acetonittilenethyl acetere: 1L05% HLPQ, (12:2:86). The
HPLC rum was pragrmmied for 30 min ot 2 flow calg of
Lt and the sanpee njectivy was 19 pl

s Indsmn pracin-madneed pasirid; Male Sprague-
Thaweley rues (250-300 ¢ sach) wae nzed in Lhis seudy.
The rats wene deprived of foed byt not water Tor
-2 b beelore the axperimen, Qasiric damegs was in-
dueed Iy oral admimstiation of Indumcthiein (INE ar
u dose of 20 mefke body wt, (10 ng/omb in 5% NabEC,
sohuleaty, Mictopulverined cat’s zlaw (Lfararn fomau-
fesst) was sdministered i T drinking water {3 mgimil)
for Elree days ot to indomethacin, Theee howrs after
irdomethacin adimniswation, the rats wero aisthe-
sizead with ketamane (10 mafs body wi) and xylazine
(4 mekp bady wiy, the stomach was removed and
aperted Alon the grezrer carvalg, Afier Tushing with
cobd prmsal saline, the astiic SDsinns wens measurad
and assigred & seore based on the Toliewing eriteria;
| = psrectua ol < 2am i cngih. 2 =lesion ol Tesd ity
% Juson nf x> & mm. The scores for each stomach weore
armmed Lo pive the cvemll dansge wlex as deseribod
previvusly (Wallace and Whitle, TYR5).

in Biu AT-PCR
 Popgrovion of desse secon: Surhples ram the
atpmucis of jais treated willh indomethacin g relreal-
el with cat's alimy wee waedom thig sty Al tissues
wer fixed in Formalin inmedistely after sollsslion
arel snhweguently cinbedded in paraffin, Four-nieron
paml‘l‘-iu.cm};}addnd cachons ware ont from g L0
Blscls and eracessot as described previoasly (Zirang
glal.. 1908

o THNPE mRNA RIZPOR: We nsed the Vitar™ Ore
e BL-POR sysiom (Boebringer Mambein, Tndi-
ez, 1) ic perform thes ot site RTPCR i,
T4e oligenucleotide primecs § Life Technelogies, Grand
Islang, MY) 3pr5tifil: Tor m1 THEC (K aG6339) 243 bp
aere as {ollows: Eprwird 5 WAL TGAMITTOG GoG
TOEATECGGTC O {(a25-mer at prsizion 144y A o
vorst 5080 COTTaT e TTO AAG AGAATC 3
fa 2d-roor ol posilicn £431 The KT-FCR rezclizin and
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amplificaion were carried out us reporied PTEViousty
(#hang ctal., 1008; Miller o al. M.

o Imunofistschomicol detsetion uf digoxiperin: We
need 4 DK nueicic acid delection Kt fhoshringer
Marnberti, Indianapolis, ) to dotact the digaxipenin
tapped i gime RT-PCR asaplified proctacts. The slidex
wets provessed as icprted previously, and Following the
manufactarers recommendations (Miler et i, 2000).

« Petaciign af apopiosis by TUNEL: Apoposis was
gviloated in paratfin cmbedded nmach sections of
ratn bpated With Tedomnetharin of pretreatéd with ont’s
claw us described above, We used the in st dirsel im-
smmoperonidase detection of digoxigenin-lapeied ge-
wommc DNA to xsstss the desree of upoplsis, The la-
beling tacgel was Uhe mulfitude of niw 3011 DNA
ends generared by DNA frammeptadion and typiclly
localized i momhologically-+dertifiable mrclzic and
apupntic bodies In depamffinized tusum Retions, Fri-
testase K (20 pafmi) was applied for 13 i b digest

ay of cat's claw 320

protein, Bndepenots petoxidase was arenchod wiag
265 11,03 in PBS for 5 min. rinsed and blotted. The
cnuilibratien butfer was Ui applicd, nlong with the
coverslip, for 10-13 sec. The covershp was Temoved,
eroead Thyid tepped off, and the sasrion edgey Blotte
The section was then exposed to working-siength hsr-
minsh demaynueieotilyl tinsfergse {TdT, 34 iy apd
pastic coverslip applied, Incubation was for 1 b, at
which time the coverslip was removed, stopfwash
hulfer wai added, and meobated st 37 °C for 30 min,
Agitation was performed every 10 min Jusing this Jast
srep. Next the sectinh was washed in PBS fotlowed by
scaifion of anti digosyzenin astibody currying 5 enn-
Jugated Teporter engyme sonslrrct (petrecidase). The
sevlion was Fhen coverslipped and incubated at room
tampersture for 30 min. The covershp was then e
moved, the ssctiom washed three fimes i, PRS, snd the
subsEfchinmogen s (H,0DAR) added fog
eolor developrent (-6 mulh The sookion was thon
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e curve wort wsed,
Tahbe 2 siate m the bargs

tha aikatoids Mitraphylline (2) rnd Uncarme E (6). Alinzar chationship Derween

3, 4 snd 8), the pasudi hoight and mea ahdeT
[ute: e Favanpls disdissdd I
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vweazhed and eounmterstaned (hamaoxyiiod, and finalty
dalypdrated 1n xylene and moutriel.

o Siisticad Andalysis: Buch experiment wis [Hr-
formed gt Yesst throe tirnes and rogulte ans sraseied oy
the mean + SE. Statisties| Analyses were perfortuet
using the 1-tesl and one-wiy ANOVA. Pesl-hoc comr
parizon of means wea dimw usipy the Loust Significant
Diflerence test and the anpaired t-lost, A probabillty
valoe of < .05 wid considerad sigaifican.

Results

Chdncdole atcalold corbenl

Ths prescace of tetal stkalyids (Dxindole and pents-
cyolic) in frecze dried anmiples ol the b species OF
cab's claw vatied naticeably (tdgme 1) Unaearia m-
mentars eontaned higher [F < 0.007) concenzraions af
Mirzaphylling and Uncagine E than Yeceria priarettii
{Table 1} The results alsg indicated that Liregrin i
rierosa el 35 fumes mooa fotal alkalofds than L
iz predomensie Thig 1 the {201 repor thyat, cleronstiates
a mignificant difference in alkaloid cogent. in frecze-
dricil samples vbtatned from the  spocies of ol g
claw,

Flavanol concentratinn

The comment of fievancls In frecze-dred samples of
cat's clane (U1 and UGH was determined using -
vessed-phase HPLC. As sirown in Tabas 2, four impor-
tznl flavanole were detecicil: cabschin, epigetbocare-
chin, opicawchin and spigailocskechin. With the excep-
tion of epigatlocatechin. Uirearie torienipa i higher
{T < 0.0} concentrations of flavanols than Urwrid
guianensis. This is the first evidence of the difference
To the conkant of Flavanols that exist betwasa the 0
species, and their pregonce 1t 3 freeve-crisd [oim of
cat’s wlaw.

Antioxidant activity

Eapaiments o assoss the capacity to S=avenge siably
Free radicats, DPPH and ARTY, were condicied nyng
Freaze-dred cal's claw (UT ardd UG). The inhibikion of
DIPPH was comelawd directly with car’s olaw SORCEN-
tration. Diespite lower concentrations of afkaloids and
figvanols, Uncerin guimsensis saawed a gredter i¥FH
scavenging capacity then Uirearis wmentose (T* <
(.11). Thig differrnce wag reflectet 88 a fower ICy
value RTNoUEEL Maxlmal jespaHIscs Wers comparadla
berween sperios {Table 3] With raspect (O AETrauli-
¢ils scaveTging, the resnlts indicaled that both speries
chowed, smilar Wendencics o inhilil this fie radical.

Talele 1. Coatert i Oxindole alkaloils in Frocwe-diled s’
chiw [ Dce it denaeatosa and Lrvari gulemensiz).

Penk  Alkatoid

Uncoria Uhearia
FORER e FUlem el
mefe

H Speciophylline 1600 I 0173 + 0007
2 Mitraphy e 0.BE £ [0+ 008 & NS
3 nearim: F 202 w0y D

4 Proropodin: 15 x 002 MLy

3 Izumitcaphylline ST LI M09 e 1004
fi Unearine B Traemiat DE2a 0003

Tesel a4 2 0.3

0.26 1 0.0

' Sepuration of Cxindols alknloids wis catried] oot uzing o 1T
werge HPYC sysigm, The chomatogmplic conditions are de-
woribed 1 Adaterzis ani Modnads. Total Oxindele alkalod
wre denorsnined from the elr peak Vilnes eHesem mean £
SE of thres ln‘Exﬂmm. = Vatyes within ife same row differ
£ B Q000 ) WL ol detocisd

Table = Flavancl contend of Tresge-dred cal's claw detec-
o]y FHPLCY,

s

Lincoyriie

Plavanol [f it
PN TR LFARITHSTY
mg/p
Catechine R47 4 (hi* 550+ 07
Epigallocaicchin 15702 2,5] = 0.01
Epicatechin AR =000 24T+ 006
Fpipallovotechin gatints 441 % viray 0.7 5 B0T

IThearuamus AXew:t af the two speciesof sara chaw (Llmcdr-
i tomienruse, Cacasie paimmenstc) was Petzedoed at nzed
for these exporimonly, T (el COMER wut datariningd
peing ML as descriled m Matgrialz wad Modvods, Yaluse
peuesenl TREAT + LE of e [Rjoctions. © Means witlhp tie
syuing T diEfer (< D41,

Table 3. Froe adicl Suveuging crpacily of cat'a sl deter-
rmined by the DEPH ausay.

ua;’ml

TIFPH Inhittion, %
Mrcaria fomentosd Uneariu gwiescmsis
1 352 10 9107
3 THa IS NGz 28
10 176+ 1.3 445+ 117
36 6IA xS 671223
AL e LA X517

Ippeer-irled cal's claw, Unoiry fomennioid wh Enearto
gortirnaisty, vas used For these CRPCINREES- s inthibigions of
the T radigal DPPH was determined 1sing 2 spectrepbo-
sogneler (515 ni). VETUGS TCpraat FRgan L Ch of three dirfer-
=nt Toasctions caaTisd out for 3 rmic 5 deseribed in Meaerialy
cnd MEeThOdS, Fhieafs wiilin L samis e diFar {0 0L
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"Iyble 4. Comparizon ol the antinxidan and ai-TREQ activilics of oal's clawt,

——— —_— - —_—— —— —

et et T

Assay Cat's claw
P LT B I pTial BHHHETSE
BT walt M Inhibadion, Ty o . H:x hhihtﬁm %
Anrigeidant:
DPPH 208 pEfind B5.5 1.6 ppfrd™ 2.5
ABTS- adical 77 pphmd b 4.% po/ml* BLO
Lipid paroxidation 148 pefml SE4 9 pghol¥ all.G
Ani-THEC 14,1 ny/mil T 9.8 ngg/ml¥ Taa

Imepa-dried Ga's Claw, UaDgria it and LHewria grianensis, was used fur thooe expes lmeue, 1He andonitant pclyity
of ot claw was awsnyed by {shibition of TIEPIT, ABTS-rudieals, e Trpidd perosidation. The pni-THFio activily W célee-
e using: e Quan ikine T modse TMF imnmmoassay, Detatls ool T experiments ae deseribed in Mateviatc and Metidz.
henns tor 10g vilue within the s o «Bifter (' < D01

_ —————— y——

A Cabg Olaw Fraotons 9.1 nafmi

e

I TNF alpha |
|72 WRrts

Parcantags inhibiticn

Fig, 2. Fffec, of cars elaw on T PR-mediated ni-
irie ol and TP prodoction by T ol
(RANY 364,T) Froepadried cat'a claw. Limaria
tamEnLCsE, was wend for thaee grporimants. Cells
were seaded 28 Fx 10° coistagl, Bars pepranenl
Tk mad nlmie relose 1 the media [rom
ceila pre-tresiad with fnd-alicaloie TPLC Fros-
Mame of cat's claw for 2 H then chellerqad wiih
LS (50 mgfml) foe 118, gmd imanhented for 16 T as
dovoniked in Matedyls aed tethods, Fach frae-

Parpenage [hipiion
&

e s

‘lﬁ.\“\ﬂ
L ——=—t

o R
N

e e e
SIS

el —

M A

Ly, e
——

| e o -

iy wias tested i1 hwo gonsemratlena, 0.1 (et A i | ¥l ¥
oy anel 100 rgfak (Pacd P Rpmlrs are depicted EUYELEE K s
2% the mean of fhies sttoples from WO raperi- n e L & 1 PP
ety Cprud a5 cabage inkihition frone )

E B #PLE Fractions

the T3 pomative opatrl e il



i M, Sondoval et nl,

“Tha 1%, valuce Tor scavengingd of DFPH, ABTS-sadi

cals. snd fipid peroxidation aw shown in Tabke 4, The
ability 10 scavengs PPER was highes (F .01 fex
Uncaria  guwigeensis than Inr lincaria loimesicsd
[I2.6pafil va 2008 ppiel) Similar Meaponses W
abserued for AETS-radicals (4.8 pgimd va 2.7 paimb.
and protectlon against lipid peroxidation (99 pgiml vs
145 primb). The hi ghe.r pomcentrations of s Claw ri-
guircd to quench lipid peroxides may refieot e waler
soluhility of the active COMPOTENLS. When cal’s claw
wae evalnared for its ability o protect deoxyribuse
ageinz, Lydromyd padiesls, 1 was formd that Dot
specics protected (P < .01} denayribose depradation
in a dose-dapendent manner. The resnlia alse indicated
thal Uncaric giefqrensis Wes #odE potent (P < 001
than LRomrid ERmEmis-

in vitrn inhibition of THfo

The satideflammatury sciivity of freeze-dried car’s
claw was assessed hy 1t ability (6 inhibit TRFO pro-
ducticn in PAW zalls wasred with LS. Ag showa 10
Tabie 4, the K valnes for the anti-THIE aetiviry of
{nearia romentose and Lircarie Juicnensiy were (4.1
and 9.5 ngfml, respectively These raealie indicated that
[iMCerg guinkerits wiSs WOre potent {F < (001) i de-
epeasing TR prodnelion n mucrophages (RAW
264.7) was comparcy 10 [rorria fermeriasi,

In separate CXPSILNELS, the most polar HPTLC peak
{ron-atkadoicd peal) from L) tomeniora Wak fraclional
e Further, with seventeen frackions collecied fen bioac-
lvify detevminarian. Theae fractions wele adminis-
wered 4t 0.1-100 ngfmi 1o RAW 2847 cells for 21 Rl
wowed by & chationge with LIPS (50 ngfmiy for 1 A
Aller 16 b insubagion, TNFa und mirite Telegse 10 the
media was weasured. The resolls showed that THFo
and pirts mbibidon WLk cenceniragon-dependedat
(Figun: 2. The nop-alkaloid fractione were moce ellec-
tive at decrsusing TNFo release (han nitrite, u3 noted
hefore with the paren! hotanical {Sondoval < 2l
A)00). The fractions wers adminisicred at COTEOHiTH
Sions that were below (0.1 ng/ml) awd above (1630
ngfril) the [Cp, valus for fregze-dried U tomenioid
The ihikitory cifects of thees trachions an TINEx and
gitrite production spanned fhe resolts ohserved with the
whole freare-dripd STACE

It vivo antirinfammatory acthity of cat™s claw

Ol admanisteation of indarmetiucin (20 mg/ke bady
wi.) raused HEer gastic lesiony 7. he glomech of rats,
charucterizad by homoahagie Retrowis an B SHpers-
ciat epithgfia. This mode} is thought 1o bo repressnta-
five of nonsieroidat anti-mflamaiory g (NEAID-
saduced gasiris, Tn rhis sudy, we awsessed the bonciit

[astrltls njery Seor

[—

Wig_ 3. Gastric njury LN mCpmise 1o Al indomethacin
rimisuanon . Misropulverizad eal’s sl Diwedrin KR
fosw, (5 mgfiml) prepared 38 decogtion, amd admisgetercd o
cars in the drinking walsr for theee duys prier fo indpmethacin
FH) mgfks body wi. p.o-), 98 Jetrrihed In Maeyiak and Wlli-
oz YSianiflcmt prrsction (I < (kO13 eompansd to in-
domethscin-induced gasrits,

ofomi’s claw { URcarks somentas) gvenin rhe drinking
water for 3 days prior to the sdminiration of in-
domethacin. Cuc's claw slizited 4 proeetive effizet (F =
0.04), akd the degee of Eastic iruzosal injory wis
wuachoedly atenuated {Fgare 3

Stamach apithelial apoptosis

Wa investioated the GYHOPITASCHve ety of Plrearia
tamnentosa in decreasing indomethaan-imduced apop-
Losls in stomash cpithelind cells of rals. This E5pONEC
was aspessed i vive using the TUNEL trnuwnohisto-
chemicl assay for double-straod DN A fragmentalion,
g bl rpark of MRS I inact, ool cals, apoplo-
sis was mintmal and rexuicted to raperitcial epithelial
wwlls, Towover, apoptosia wis readily didected In -
ithelial calls of the pasiric MUCHSA L T2ts Lroated with
indomethacin {Figure 4). By ¢onirast, Uncoria tomen-
fvg, EIVED 3% & pretrealinent p‘c'l.l'Er.blf'.rl this [cspoms,
Under ihis condifion the Faeule mucoss Wit stenibar v
appearange to that ol the conliol group.

THNF e mRNA axprassich

&5 the induction of TNFL genc exprsion has beean in-
plicated in NSALD loxicity, we cvaluated the leyalz of
TNFex RN, in this modet vsing fn sike BT-PCR tech-
mgucs Taporled previeasly (Wallace and Whitlle, 12857,
for mAncible nic oxide syalhasc (P08 Tn e
animnls, TNFo gente ppression wias abaent {data wit
shown), 2s expecied, With indnmetwcin adminiaraion,
a marked induction of YNEc MRNA in epithetial ceils
of (Lo gasiie T Wi svident (Forore ). Pretreat-
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e R
an' B Fiz 4 Apoptost of pasteic TICOsa angaqeed by the TUNEL tlpshermicel technigue. Micropuiverized eat’s elaw,
Tl Unearia tomencosa (3 mgim, prepaved an 8 dooDCHHL, W alnintarcred 1o il in Gve GATRIDE Wadt=? for three days
sAI R pmor imdumiethacin (30 mefy hody Wt po.p. a8 described in Matestal and Wethods. Represemtalive peclions
counies stained with nmutokyIlE ol avith similar sapaiheation: (% 200, Ay Stormack: frim AN indemethncin-irealed
Tt (7.2, dLinkingT water), Tha dugree of apoptodic oeHla e denatrd by the dark brows okl R, Swomaah fro 2 ragaiving Dl
olew Eor 3 days priar i agmimstratior of Indomethacin.
Fig, 5. Fxpression of TriFa mRNA 0 gastrd muciE epgosrect by T dn yefts RO techmigoe. Microjmlverieed sal’s claw,
Ungueria famentpss, (3 aghraly was acinizmrad (o TR in G drlmiing, water for three deys privi to adomethasin (0 maks
by WI. p-o. ), B Huserived m Materisl snd wisthods, Positive svhienos of THFo mBMA wes aniad ir the gias cpifhelea o
indemethasin freared 2. ~ indicated hy He dark blus relor EL LR Sipmmech fom AR indomethagin-ueated 1L {2 grimle-
Log, watar). B, Siomuch fir a s recabAng cat’s claw for 3 dnys psicr 1o adminigimation of irdomethacin. Rals peeeied witn
cat's claw failod to avokn ta traneenpion of TH. jpanel B). Nnctear fawt rod wies aead @8 background st

mend with oat’s slaw, I Incor fa tamentoss, JoT 3 42y Da- propertits aod A remarkably potent shility ic FIPRrEss
fore indomethacin admiaisaton wecked the expros-  the prochuction of THTG, A reporied pryiously ont's
wiem of THEC it wes aolceahle that e giles of T claw {Lfncarie romentosa} hes the ahility 1o prutbct
expresuion apragdt 0 b coincilent with apoptosts, hoth TiNA agginsh oxidants such By paroxyRifite [ Suradervel-
acenmwing in epithetial ceds of Lhe ganic TECOSL Chucon et ol 1998) and 1y also aylproieetive 10
mamophagsd maw 204.7) when they are expoged 10

yimaviols imadiation and DUPH {Sandoval &t al-

Discussion 2000), This latler Study 2ls0 demonsirated that the an-
Gowidant propery of oat's clew was nfluenced by b

The two apecies of gar's elaw. tnearia mmeitasa nd Formn f procassing, b.G. the frerra-dried cal's claw
Lipcaris gitianensis, displayed cxcellent antinxidant  (Lincaria fmeArasa) WaS SUpanor o the ticropulver-
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jzed o ius abulity [0 SCavenac 13PPLE wnd inhibit TMEC

otion (Sandoval 2t al., 2100, Tn the present study,
we Nougll Lo comple the ren epecics of cat's glaw
{ Uncaria Lomentosa and Gncaria puiarcnsis) with the
DR of determining whather theqe wers duffersnces
in thair anfotidant and anti Anflammalory properties.
"he predont teslls Indivate that Lneorin guianeasis is
ose potent thin {ime@riz podfte e jm 2l azsesamemts
of scavenging free mdicalk, predeLting deoxyribose, M-
fbiting lipid peroxidation, and auppressmg of THES
formakon.

The antioiidant properties of car’s claw wors dERT
migd i pert by the cellular locas of the oaidative pro-
cess, Hicher cOnCentrafoy were requiced w0 il
fipid peroxidation, tml this is ko be expecwed for &
waler-goluble inhibitos where it i less tikely o have
access 10 the liphd perunides (Gandoval-Chardn el al..
1598; Sapdoval &1 6l.. 2000} Whon the anto-oxidation
oft lipide is initizted. te primordial raccals ol b -
duced either in the aguecns phase oF in the pid bilayss
Bacause the ca’s elaw used i waleenolubie, wo et
{acts mwy coous. Firsl radicals [rom water-solifis
iiliators ars trapped casily beforg they can diff1se i
fhe lipiel phase. Second, the wuter-soluble igkibitors o
pat’y cluw midy Do leTact veTy weil with radicals n
the Lipsid phae and trap (el

The antioxidant Jeionse systom of the body congiss
of smdogenous and BLOZENOGUS mtinyidants thar work
npathar At the pioular level 1o profct cell mem-
srames, lipoproteins, and DNA from the damaging ef-
focts of free oxygen [adicald ((rard =t o, 1999). An-
siowidants play A sigRificant rode i the pathogencsis of
o number of Jiscasts. Epidemialogical dala siamgly
support Lhg belief that bizk conswnption: of fruits anul
yegembles protect BEALNGT degeneralive digeans surch
as cancer {iKong et 2l 2000, amd heart disease (Law
ard Moios, 1998), Revent spudies produced grbstantial
evidence that reactive OxYEED species {ROS) 719 in-
wately invelved in the prdingenesis of infinmanatory
P RAEES thal can exadarials tissne danege {Hensley
gt al., 2000, Besldes the consnamon of TIES ard
vepeiblos, CONEHINCES arg Ll botanicals a5 SO0 of
patarl aprioaidants and anti-mElaIAGLY AgETs o
improve theit heplth. o LS segarch, Gat's claw (Lipcitr-
i romentosa wad Lincari guinnensis) possess prapt-
fes thet make (i3 medicinal plont an eeceilen Tl
soupee of anitoridants (flavanols) 2nd bicactive antl-
inframmalory Comprnents with far grestes eticacy
than extracts obtained fvor Plians martiin (Packer ot
al. 1994

Ror hoth spemies of warS daw (Unearia WowmEmnss
and Linceria FUTRERTIS) the criacat Jistnpuishing 4c-
Lo, based o patenty; HpReds 1o reside in thest anility
lo prevent the sravation of redos-genmlive FOTNRE. In
this study, Shppression of TNFoo Formatlon was ob-

werved in bath [ormd of cans chw st low eancentrd-
fioms, althwugh 14 SUERRENT S Prs significantly rrore
putent. THFo-uduced apoptosis 18 evidint in several
o Ramynaory conditiong and discas: stutes (Chanddel o
al., 2000, mcluding NEATD gesinbs and sieropay
{Fiorucei et al, 1098k T aod other pro-mflam-
matary cytakinos {il-l, 1L &), chemokiies, urawth
faciors wnd entymes (cyclouxyganass 2. inducible oi-
ric oxide: synthase) are quigscent geacs under pormal
cordivions; howevet, i flATAILATIO N, DmrTane getivalion
anel rafecton activats sever trascptinn [actors
jeading 10 Uanscription end teselation. In mwss of
THFQ gene expresion, asis has heew plated on
MNF-x8 ms the main rranscription facler in inflammaion
and tissue injuy (Bames acd Harin, 1997, Touwd Rl
gL . 1997 We bave previonsly demossirated that
s claw is an inkibitor of irangcriptionally-reguiated
g ERPEESSLON, spreci fically ihraugh supprestion of
NIErE getivation (Sangoval-Chasdn €1 al,, 1908). Tt is
posgible that e aniigzadant properties of cars claw
combribute b0 this TESpONSs {Sand::wul-chm:&n ct a2,
(998, Smndaval =t =l 2000 Degmarchetier ot al.,
1957 as NF-xB i an oxidagt-senritive braseripnon
Fecror (Sheackecal, 1092). .
Giiwen Lhe ethnamedieal applicalion of cat's claw For
yRsuritis, Wi pastufated that car's claw may be useful in
i treatgent, of gastritis dhrol oy its actions on BEnC BX-
cion and oell deash; the prosedt roaits conbirm this
thasis. Cat's claw wa ipdesd sffactive N preévent
ing NSAMD-induced gastrie darnawe, 25 wi have noted
viously for NSAID gnvetopuly {Ganioval-Chaedn
or al. 1908), Associated with the protective effecls o
et claw 18 2 SUpPTESSICR of TINEux pxpeession by &p-
- melial eclls, and apoptosis ob the gpithclius, Az EME
can induce apoplocts 04 yariety of cell bypes {Floroea
ot al, 15940}, it & Ingical ko 2EEwNS 3 link hetwiren
these tw( BVETE, 45 propoked Y ofter iwostgarats
{Lanraech Bl al., 190843, In the present stady, FE TE
coived cat's claw in 4 MARLET consistent wAth the th-
poertical radiden, 1.6. 4 decnction was prepared, al-
seped, and freaze-dried.
Nxiagole alkalolds huve been (ke as the active -
iepit in cat’s glavw based on an imonunostiralztony
fction {Wegner &t sl jug3: Kephinger ot al. (LM
Cenaire ¢ al., 199%: Reinhard, 1999}, Heverul prob-
leime exisl with this connection, Fisl, oW soudies have
fdemonstmated thae alkaloids posIcsy e JAMS. hut én-
fiched, binastivily 43 the patant botameal, £at"s Claw.
While the owindol atialoids may indesd promote
phagocytosis. then: ig a lack of evidence linkiag this
acting Lo the fr vivg OF in vitro acties of gut's claw.
Lepnaire ¢t ab. (1999 did prvids evidence thai 2
freczr-Orisd CONCENIAE of cat’s claw could clevEte e¥
{olkime production fimmuone srimulavion), but {his effiect
wis evidere only 2t soncentiaomns sl tar erosuded
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the nonnat dosing of cat's claw (by several hundied-
foldy. Thus. this ghzervalion rfiecis 4 Loniciny -
spurtse, and nit 4 tharapueulic MEsponse.

It i impostant i celae i wlire doses to thoss used iR

sl op clinically, which is why the remadcahly Tow
concenirations of cat's elaw reanized w prevent THER
feaynptiom hava substargial appeat in ferthering our un-
dcrstanding of the muchanisi of setive of 1hik rsdici-
nal plaer This te an maanomadulatory fole, nol Ao
srvrne_nttmolatery affsct Indead, eat's ciaw §5 used
in cenditions where the LEMUNE FESPOTSE 15 $ACSSIve.
Wa have recenily noted taas I, zaferensiy eutment
was an eifadive stand-alone thecapy Tor' osteoarthrifis
{Discoya et al., 2001} when adminisiercd at only 100
mg per day. Osteawrthritis and theumataid erthritis ave
conditions in which 1hFe productiva is excessive
Martel-Pelictier et al., 1999, Charles et al., 3993, This
tiiat, with & low dose of freeee-dred L1 guiaransis,
crphasizes that rechanisms observed aL low comcen:
trations of cat™s ctaw (inhibitivn of TNFa prsducticn
acooidary 0 NE-¢E suppression} are thuse moed likely
to medigie the therapentic responss. Lhibition of NI
wB-depondent gane expToRTing., paritcnlaely TNEL, I8
ohserved at the lossest conceniratdons of cat’s claw rc-
ported tn dme (IC,, valne nf approvimately 14 nafml
for a Hezss-lied formulation). Consequently, weigh
srmish, e given b0 this action when eonsidering t: ther
apentic ntlity af U. grianensis

LGurther considerations for concleding thul the big—
logical sctioss of cat’s claw are not relsted w the alka-
ieid wontem e reflectsd inthe observalion that eilca-
ol contant of hese feeze-died CORCUNTRALES Wil at-
most nepligihle i I guianwasis, represeniing lesy
than 0.03% of the soluls, comparcd & 0.9% for LL fr-
wentops. s he bicactivites observed wilh U, guin-
merris and T fornenfasa wers nualitatively sinvlar but
arith [/ puianongls Ding Moo potent. it ig werv difli-
enkt 1o sec these effects as the eyl of the alkalnid
conginents. Funthermore, fraotionation atpciaz of L1
romeniosa indicated that this biclogical acrhvity { Inhi-
biton of LPS-ndused macrophage prodoction of
TNFax and nitric oxide) couid be fonnd in mulaple
fractions obmainad from the non-aikaloid pelar HPLL!
peak evidens in both subrpecies. In téems of pureney,
these Fractions wers consiglont wiil e binactivivy of
the whole freeze-dried SODCEOITIL, suggosting that
ey were the stiorce of U iomenfoss’s effscie on
TNFo, and miuk sxide prodoeetion. Wikh mEmeious it~
divicsal fractions sharing this bioactivity, structursl
identification of imdividual coMponsnly was beyond
he saope of this sedy. Neverlhcless, it is romsigtent
with the reports t3at a myniad of chemicats coatribute
10 the Wsrapentc sedors of cal’s elnw {AqQuitio ot al.,
1901, 1989; Comi et al,, 1G4 Shehl er i, 1998:; Kita-
s el 2000).
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Cal's cliw has hoen implicated in fiseases/disorders
disunet from inflammation, aithowgh mAaty of these 1n-
dications are only suppercd by anscdoml svideeece,
Nevertheless. we propose that inhibition of redox-set-
sitive: genc sagressian oay well explain the breadih of
these reports. In terms of cancer and benign prOSEtic
hyperrophy, catl proliteration is linked o local peo-
duction of growth Fzeters, events that arc togulated by
several framsceiption factors, including NF-xE. Sup-
prussion of INF-kR has been linked 10 a reduction in
proliferation in vivo (Miaghoy ol al., 1998), The only
evidence linking cui’s claw ki divect ecil death in can-
car s DEEn i an ér vidra study using o hemopoielic
Hne (HL-60, Sheng et al., 1998). Others, and we have
showen that mhibition of NF-xR can promoLs Lpopiosis
in thess eulis (R end Baltimore, 1996; Maprick ot
al., 1997). [p sddition, whe clinical development pro-
grun by Phytopharm, Pe for itg botameal pxivact, P-
54, which i un inhibiter of redo1-senaitive rAnsCIip-
tion, has focused on both cokoe cabter and inllamma-
tory bowe] ditease. This ciuack, P-54, i3 in Phase-il
cllgical iriuls Jin both of these conditions. This demon-
stratcs that botanically derived lnhibitors of NFxB
have potantial ulility for hnth infkammation and B or
projiforation. That the diverse therapeutic offoets of
cals claw He in soppression of redox-sensitive pane
expriasion eppears Lo be rreritorions bt Dot neceysar
Iy umique. T any case, thig effecs appeats to be madiat-
ed by phvioehemicals distinet from oxindale alla-
tnids.

If she immonance of alkalowds {oxmdole or pemta
cyclich as conlributort € the therzpeotic actions Of
cal s chiw oot be challenged, what then 1& the ODICOTIE
st their ntility a5 8 sans of stanlandizing ths quali-
Ly and biolngical ections of eal's claw? Far cxaeaple, if
the alkaloid coptent of U gwiarcnsis is meamnpless,
shis gubspacics i more POLEKT TR L tweniosa, then
it seems lhat we should adilbzss an alicrnative means ol
offering a standirdized product One possibitity 18 tha,
cat’s claw shoald be standardized 10 o meanineiui and
rejevant bivlogical response, &.8., THED infutstion o
free radical scavenging. For the most par, mesicinal
piants are not stmdandized Lo a Tological assay. al-
though the concept bas particular reievance i chses
like this where moliple componenty appear to con-
e 10 the bloactiviry, Car's clew cortaindy fis this
categary. While we Rave detcrmined thul cateching are
preseit iR gat’s claw, thy amounts e fow BTkl aEA T
mxeful for determinabion of awthentcity. Puzhan ihe
gufaovic acid ghywosides noted to bz present i bath
species [Aquing & al., 1901 Yeper ot 31, 1991) may
provide a hetier biochermizal fingerprint. Whatever the
approvach chosen, manafacturers should be reminded
that the goal it 10 nffers celiable and relovant muans of
quality assurane.
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14 conclusion, this study provides experimenial wali-
dation for he cthnomedical and binlegical praperties
of cat's clow for mllammalory states oxidative shess
anet gastritis Tn tarms of subypecies, U. gaicnensis and
i} momentosg have Simitse achions but Inall dermina-
Gans, L. gainnersis was mov potent, Ir: this segund, U,
Fuiwreensiz inay be tho preferd subspecies for therd-
peutic use, Car's claw appears ko be 2 panicalarly po-
tent and afeclive inkigiwr of THFo producticon, a ey-
(okine sssociated with inupune setvation and inflam-
melice. Jupprassien of rodox-sensitive wgnbation of
gepe expreselon may el be the: ey 1o understwnding
the therapeutic potential of cats claw.
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