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ANSTRACT

Devil's Claw is used in osteoanthritis: rheumatoid arthritis, diabetes, indigestion and heartburn. The tuber is mostly used
as remedy for gall, liver, kidney and bladder problen:s: but western herbalists sell them mostly in the treatment of
cheumatic pain. gout and joint problems, mainly arthrit s and lumbago. Devil's Claw may also be used as a lymphatic
system stimulant to help detoxify the entire body. It has a cooling energy with bitter and astringent tastes, and is

considered an alterative, anti-inflammatory and analgesic herb for low back pain.

Devil's claw treatment in this study showed no alarming signs and symptoms of toxicity during the current acute, sub-

acute and chronic toxicity studies both in male and female mice as well as in female rats as second animal model. The
slgnifiennt deeronse In urle acld lovels (P 0.01) fn the rerum of treated anlmals may be atelbuted 10 some Devil's elnw
chemical constituents. Precautions for prolonged use of Devil's claw should be taken into consideration, so that the body
uric achd levels remair within the normal range.

INTRODUCTION

Dewil's Claw  (Harpogophytum  procumbens DE

galactopyranosylharpagoside, nnd harpagoside,

harpagide, 8-cinnamoylmyoporoside, 8-0-
Candolle) family: Pednliacene, is a plant with bright feruloylhapagide, procumbide, 6"- O -(p-coumaroyl)-
pinkish Mowers pative 10 south and southwestem procumbide, 8- O ~(p-coumaroy 1 )-harpagide and 8- O -

Alnca, Kalahoan  deserts, Namibia  and  Island  of (c1s-p-coumaroyl)-harpagide. In addition, Flavonoids,
mainly kaempferol and luteolin glycosides, Phenolic
acids; chlorogenic and cinnamic acid; harpagoquinone;
diterpenes: (+)-8,11.13-totaratriene-12,13--diol and (+)-
§.11,13-abietatrien-12-O1 and other miscellaneous
compounds including phenylethanoid  glycosides;

(nterpenes, sierols, oleanolic & ursolic acid derivatives,

Madagascar. The name of Devil's Claw is derived from
the herly's unusual fiuts, which seem 1o be covered with
numerous small hooks. The secondary sterage roots, or
twber, of the plant is employed in herbal supplemems'".
Devil's Claw s used in osteoarthriis; rheumatoid
arthritis, diabetes, indigestion and heartbum . Also
the wiber s mostly used as remedy for gall, liver, esters, calleic acid; acteoside, isoacteoside, 6'-0- -
kidney and bladder problems™®; but western herbalists - acetylacteoside; and sugars''®, '

use them mostly in the weatment of rheumatic pain, Also, active constituents: diterpenes: (+)-8,11,13-

gowl and jomi  problems, mainly anhritis  and lotaratricne-12,13-diol and(+)-8,11,13- abic[agrien-li—-

lumbago™**™ Devil's Claw may also be uscd as a 01 isolated from Devil's claw were found to possess

antiplasmodial activity, however. Iridoid glycosides

represent (he main active compounds of Devil's
(1%=17.m

lymphaire system stimulant to help detoxify the entire

body"™ N has a cooling cnerzy with biter and

astringent tastes, and is considered an alterative, anti- claw

inflammatory and analgesic herb for low back pain e

The secondary tubers of the herb contain twice as
14)

much harpagoside as the primary tubers. As r{qch. these - %

Previous reports indicated that the following

matural compounds were isolated from the rhizome of

Devily Claw: hiideid glycosides: harprocumbide A,
6-0-a-D- .

harprocumbide B,

herb's witi-inNammatory and analgesic actions

secondary wbers contain thé preferable concentration
of active ingredients'™. Harpagoside and other :irid'oid_ ol
glycosides found in the plant may be responsible forthe
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In Lurope, duuurs lm.ll some umdmum lllu.. arthiiis .

with an uutclmn of tcvlls claw extract and in ln.utm;
" people snﬂ'cnng from low back pain or arihrosis ot' hip
or knce (11,6202 l\ .

MATERIALS AND METHODS
Sampling

The drug samples ;\rrc withdrawn from all the .

“specified storage conditions and were subjected -10

phiysical, chemical and microbiological analysis. The .

samples were collected with an interval of 6 months,
starting from Zero time till the end of shelf life of the

. product, Samples were analyzed for the presence of any

foxic heavy metal, pesticides residue, and mycotoxins
Samples were subjected to acute, sub-acute. and
chronic toxicily studies. During acute and sub-acuie
'loxjcily studies two animal models comprising of: (i)
male and female mice, and (ii) female rats were used.
Chronlc toxicity studies were conducted only n male
and female mice.

Stability studies

- Physical tests

Determinatlion of density:

The test was carried out according to the official

metliod as follows; British Pharmacopoeia 2002,
- Appendix-VG AI7S.

Determination of Specific gravity

The test was performed according to the following
ofticial method: United States Pharmacopoeia, USP25,
Chapter 841.
Datermination of Refraciive index:

The test was condutted according to the following

‘official method: European pharmacopoeia method

2.2.6. using universal rcfudomcter. (Abbe type) Dual
scale model , ranges nD 1.30 to 1.70:0.001 (estimation

10 0.0001), and 0 to 95: 0.5% sugar by weight..
Disintegration time of capsules:

The disintegration test dctermme wh:lhcr capsules
dnsinlegr.nc within the prcscnbed time when placed in a

experimental condulons

gwen by United States Phurmncc)pe:a and National 8
Fommlar) @y (Nulnlmnnl "

Suppiemgnu Official =~ -

NManuguapls, lhunlcw.llum el IDisalution g

Nuttitional Sunplcmunl\)

‘Loss an dirying,

Loss on drying is the loss of mnss expressed g -

percent (m/m). It s carried out by placing the

Smranufactarer’s desenibed quantity of the sample in g

\Qeighing watch glass previously dried under the
conditions preseribed for the drug 1o be examined,

The sample was dricd tor 3 hours in oven at | _00"C +
5°C. Aler cooling, the weight of the watch glass witlh
the sample was rccorded and the loss on drying was |
determincd.

Potentiometric determination (pH):

The pIl was measured al the time of testng, by
dircet inserting the electrode of previously calibroied -
ITANNA

Instruments) into the sample which was prepared

pil  meter (Microprocessor  pll 211
according to the conditions described for the drug under
examination, ‘

Chemical analysis:

All chemical tesis and assays were carricd out
according to the manufacturer’s files andfor the
methods specified in ref*""
Elemental analysis:

Accurately weighed 1 g of the sample was
uansferred 1o an ashing crucible, it was then placed
inside a muflle furnace till ashing was cbmplclcd: The -
ash was dissolved in 10 ml of 50% aqucous solution of
nitric acid with slight heating on a small flame. The
contents of the crueible were Nitered through micro )
membrane filter into a 100 ml volumetric Mask. The
crucible was washed ‘with _‘distilled‘ water. and Ehc ‘_
washing was transferred im.o'u.xc same ﬂésk and the -
volurhc "was complcled' with distilled ‘waler and mixed '

- well. Tbe conccn!r'mons ol dll‘i‘crcnt clcmcnls n 1he

+ solution were determined by usmg GBC-906 nlomlc"

absorplmn speclropholomeler. The lcvel of cach; :

“element was calculated by using prcwousl; ploued

'cahbrnuan curve and recorded as ppm (pg/g} on drv {_j-';:
rm |

'w:iﬂht oflhe e\mmncd samples e, 8 e, e
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Assays of some of the aclive components in the
drug products under current in\.'c'sljga'tion were
performed  following the procedure given in the
registration files of Ihc-pro‘ducls or following the
official protovol +
bolcqwn of Pesticides Re.:.ldue:

The drugs were tested for the - pesticides residues.
Differem isomers were also checked: DDT, BHC.

Lindan,  Heptachlor,

Methoxychlor, Chlorolane,
Toxaphene, Endosulfan, TDE, Dieldrin and Endrin as
described ™™,

Ahcotavins Deternnation.

The drug In the present study, was tested In
duplicate for the aflatoxins. A quantitative evaluation of
aflatoxin were carried out through antigen antibody

* reaction using ELISA (Enzyme linked immunosorbent
assay) technigue on minilyser (fully amtomated system),
moditicd Tecan RSP 5051 by Tecan company using
RIDASCREEN and toxin total screening kit (Art, No.

- A70), manalicrured by R-Blopharm AG, Damstadt,
Germany.

Nipe of tavicipe:

- The toxicity studies were performed on the drugs

according 1o -Loomis ®, WHO Technical Report No.
872 (1998), and Eu. P. 3" Ediiion method 269

‘Animals were observed for any abnormal signs during
the acute, sub-acute, and chronic toxicity treatments in
maf¢ and female mice; and female rais, The animals

were observed at: S, 15, ;md 30 min., 1, 2, and 4 hours

on day 1; then once a day throughout the observation -

peried. The results were evaluated bj comparing the
treated with 1hc coatrol one. Ammals dicd uuhm lhc
, first 24 s mm.- dnsc:m!cd '
Design of study nnd c:ncnmental nmmnls

The slud;. was cunductcd on laboramry bred Svnss

-nlluno mice. In ench of the 1oy, ml; m:mﬂms, _MMY <

_-mice (30 male and’ 30 lt.male m:u. chl scnnmtcl))

- Were rnndomh assigned tD the cnmm! and treatment
.Lmllrﬂ f\nmmls were. clms:m % b\‘ hr:t“ne‘k‘ﬂ 6-7 ““"‘ ”.' 4
o °f ngc nnd bndy “ﬂghl nnLcd I‘mm 13*23 3 k‘hce

‘ .
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were kept in the standard laboratory conditions (12 hrs
dark/12 hrs light cycle) as regards their feeding,
lighting, lemperaturc. humldlry. etc., and not more than

five ammals per cage..

For using dtﬂ'crem animal m'udel to study lhe -
acute and sub-acute loxlcny. Spra;,ue— anlc_y fcma}e
Ten

female rats were used for each product and for control

rats were selected as a second animal model.
during this study. In. order to ecliminate the sex
variation, only female rats were used lhmugliout the
acute and sub-acute toxicity studies, '
The drug products under study were dispersed in
0.1% CMC (carboxy methyl éellulosc) solution, The
prepared flulds were dellvered orally using high dose
(acute), repeated dose toxicity Ie\;els (sub-acute) and

recommended repeated dose (chronic) for six months.

As the body weight and distilled water intake increased .- 2

by time, the daily dosc was udjuslcd weekly compared
10 the initial dose. Accordingly, each animal received

the right dose during the chronic study period. The

daily dose was calculated from the therapeutic dose
specified by the manufacturers. The control group -
animals received only 0 1% CMC in the same dose.
The food supply for lhc cxpcnmcnlni nnlmnls was -
from: Grain Soils and Flour Mills Organization, Ruyadhr
Branch. - ‘ .

The acute, sub-ai:ule | and chronic tbxiciry studies-
were - performed

and 2.25 mm ball. dlamelcr for rals)

Statistical analysls

using the recornmended reedmg “x

- needles (sea & wbe style construclcd of stainless steel . -
tbing and balls, 20 mm gauge, 25 mm length and 2.2 -
mm ball diameter for mice and I8 mm 76 mm Iength ._.,

The data were expressed as mean 2 SEM S!udem.s t-? : ‘,f

" test was used 1o detennine-lhe smustucal ssgmﬁcance of
da;a P< 005 was regm'ded as. s:gnil‘cam P< 0.01 )
"hfghly s:gmﬁcnnt. and P>005 as non-slgmﬁcam '
i RESUI..T& AND DISCUSSION
iy De\ll's clﬂw (Hamomfg-tum pmcumbém) o
-';f: c:lpslﬂ:-‘,'i m:mitomd m:clcr d‘tfrn?cm smragt capdlhun '
r;x nvclwe momhs aud smp!as wm wzﬂxdr:m-n _
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anaiym accordmg to specilied time intervals, There

were 1o changes in the physical pmpcrtles of the.

capsules after six months of storage under specificd
conditions. Nevertheless, samples stored under "CHI"
and "CH2" conditions for (welve months “became
fragile and the contents of the Devil's capsule, changed
to brown colored lump with intense smell. These
changes do not comply with the nonmal characlers
given for the copsule and its contents in the
specifications (Table 1).

As regards the Joss on drying and disintegration
time of the samples exposed to different condilions is
concerned, no significant changes were obscrved afler
six months of storage. All these samples complicd with
the given specifications. As regards (he percentage of
Jass on drying is concerned, it increased from 4.8% al
zero time 10, 6.4% and $.3% afler 12 months of storage
under "CH1” and "CH2" conditions respectively. From
these results, a direct relationship between the storage
conditions (temperature and humidity) and chaﬁgcs n
physical properties of the examined product can be
observed.

It is worth mentioning that harpagoside contents
were more than the given specification limits in the
satuplés tested at zero time. The harpagoside contents
of samples st:_m:d al different storage conditions

" decreased gradually during the storage periods and

remained within the given range (Table ).
_ The microbiofogical analysis of the product
under different storage conditions during the study

period revealed that all tested samples were [ree from

pathogen markers and the towal viable counts for
bacteria and fuagi were within the limits given in the

specifications of the product. These results showed the

physicel and microbiological subility of the drug'

- Concerning the elemenmal analysis, Devil’s
capsules showed High contents of sodium, potassium,
calcium and magnesium while other elements including

some toxic heavy metals in the analysis list, could not
b found, indicating the drug to be devoid of the tested
. heayy metal wxicity, '

e samples wee tesied Jor the exmlehue o)

mycotoxin conients that were l'ouud o be within the

limits.. lurlhcnnorc, no

acceptable  international

pesticides residues could be detected.

During oral toxicity studics with Dcv:Is claw, the
animals in the' treatment groups did not show qny
abnormal signs of toxicity as compared (o the control
g-oups: and all animals survived through out the study
pariod. Results of the toxicily studies on Devil's claw
revealed that there was a similar weight gain botlh in
animals in the treatment groups and control groups. The

results on body weight of animals are tabulated in

Table 2.
It is believed that Devil's claw may be used as a

lymphatic system stimulant which helps to detoxily the

entire bady ™™, Furthermore, the effect on the digestive
svstem of animals in (he treatment groups is llic sccond
major area of Devil's claw usc. It is reporied that
Devil's claw is used as a lonic and cure indigestion and
heartburn *, Absorption of nutricnts from all the gut is
improved and from that the body begins (o be hetrer
nourished at all levels, The bitier taste is vital for this
action, which impraves the function of the liver in
absorption of nutrients and in cleaning and detoxifying
the budy. The gall bladder is stimuliated o release bile
so that conditions such as indigestion and constipation
are relieved. These facts may be the reason for increase
in the body weight and healthy look of the animals in

the treatment groups, The efTect of Devil's claw on the

average organs weights (weight per 100 g body weight)

in all the treatment groups showed no sigmificant effects.

as compared lo the control groups (Table 3). Mice and

rats in acute and sub-acute toxicity studies during gross .

examination showed all vital organs to maintain normal

organ texture with no obvious signs ol‘ almrarmal=
toxijcity. The hustopathologlcal results conﬁrmed all the -
- examincd organs and bone martow 1o’ be s:mllar and

nnrmal and comparable 1o the animals in the rcs;)cclwe

control groups.”
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Studies  on llle biochemical  parameters
‘ rcﬂected a highly s:gml‘cam (P< 0.01) decrease in uric

acid Icvels in mice aﬂcr acute, sub-acute and chronic

toxicity studies. Similar changes were observed in

female rats included in acute and sub-acute toxicity
studies ®", The

n.ducuon in uric acid conccnlrahons

observed in all the treatment Eroups as compared to the

~ control, might explain (e analgesic, anti-inflammatory

and anti-arthiritis effects of Devil's claw. The reduction
of uric acid noticed in Devils claw treatment groups
during the current loxicity studies revealed gradual
reduction in inNammation and the pain arising from it.

These results suppont the earljer findings ®*4* \which

showed that Devil's claw harpagosides and other

iridoide glycosides were responsible for the herb'
inllommatory, anti-arthritis

s anti-
and analgesic actions.
Based on such properties herbalists use Devil's claw for

the treatment of rheumatic pain and j0|l‘ll problems,
muinly arthritis and lumbago. On the other hand, one
sidy reported no  evidence for anti-inNammatory
netivity of Devil's claw in the treatment of arthritic
disease “™ 1t is also worh mentioning that during
current Devil's claw treatment showed no significant
decrease in the cholesterol levels of animals which is
contrary to the carlier reports " and warrants
detailed pharmacological investigations on this aspect.

The hematological data revealed no changes in the
studied parameters, in ireated animals at all levels of
toxicity studies (acute, sub-acute and chronic) and the
results were similar and comparable the control groups
(Table 4). _

The biechemical studics showed reduction in uric
acid levels in the animals in different reatment groups
4 compared to the control. Moussard “* indicated that
cach allopathic l-lllli-;nﬂamnm_!my medication has its

“OWIL profile of side -.-I\‘ccls. ranging from  stomach
dimrders 10 serious blood abnormalilies. 'hOWE\'ef

none -of side cfrccts were observed m the curlﬂﬂ

toXicity studies, the vnsmral condition of the animals in -
- e ciiren toxicity smdlcs was found- ll<>l'ﬂlal ‘“‘d n
hlsmpmholomcnl studn:s rc\mlcd no S*"““-" “d"._' 2
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eflects of Devil's claw treatment. All the vilal organs
were normal and comparable to the control,

' The effects of Devil's claw chronic treatment on
male mice fertility was also studied which revealed that
the sperm count, motility and sper:;1 viability were
found comparable to the control fertile untreated male
mice, which were found to be >14x10%ml, 250%, and |
250% respectively. These results clearly showed . |
Devil's claw treatment to be devoid of spematoto:f_ic
potential. .

In conclusion, Devil's claw treatment showed no
alarming signs and symptoms of toxicity during the
current acute, sub-acute and chronic toxicity studies
both in male and female mice as well as in female rats
as second animal model. The significant decrease in
uric acid levels in the serum of treated animals may be ‘
attributed to some Devil's claw chemical constituents, -
Such a change in uric acid seems to be beneficial in
trealment  of some  patients suffering  from
hyperuricaemia. However, it should be bomn in mind
that the role of uric acid as an important biological
antioxidant play a major role in both extracellular and
intracellular  defense

mechanisms. Therefore,

precautions for prolonged use of Devil's claw should be

taken into consideration, so that the body uric m:ld

levels remain within the normal range. Furthermore,
the aspect of possible ‘drug-herb' interaction should be
addressed.
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