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Background: Devil's Claw (Harpagophytum procumbens) is herb which is
suggested for the management of arthritis as a home remedy. Glucosamine is
a another naturally occurring aminomonosaccharide present in articular
cartilage of joints and synovial fluid. We established an oral tablet with the
name of Cartinovex Plus havingglucosamine with HA and Methyl sulfonyl
methan for the pain of arthritis and compare with dewil’s claw for toxicity
levels
Aims and objectives:The study was completed to assess the comparison of
acute oral toxicity of the CartiNovex extract with Anti-arthritis Devil’s Claw
extract in the NMRI strain of mice.
Methodology:This study will provide genuine in-.house generated
information reflecting pre-clinical toxicity of CartiNovex Plus and Anti-arthritis
Devil’s Claw product, which will increase our confidence in the product and
will facilitate the registration process.NMRI mice were obtained from Animal
house facility on standard environmental conditions i.e. 25 ± 1 oC, relative
humidity (RH) 52 - 61% and 12 h dark / light cycle.
Results:No significance results were obtained on physical and behavior
changes.
Discussion and Conclusion:No mortality and morbidity were observed and
no variation in weights were identified on either groups.It was concluded that
both the drugs are potentially safe for use.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Rheumatoid arthritis (RA) is an inflammatory
disease caused by the obliteration of cartilages,
bones and joints [1].Osteoarthritis considered to
be the most common form of arthritis, it prevail
after 65 years of age and found 60% in men and
70% women. Main etiology related to the
mechanical, inflammatory and metabolic causes
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however environmental risk factors include
trauma, obesity and type of occupational. Most
prescribed Non-steroidal anti-inflammatory drugs
(NSAIDs) considered to be very effective in
serious and moderate pain with some serious
gastrointestinal issues. Other compounds such
as chondroitin sulfate and glucosamine sulfate
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used as a choice of drug with less side effects
[2].
Devil's Claw (Harpagophytum procumbens) is
herb which is suggested for the management of
arthritis as a home remedy. The active
component
include
harpagoside,
a
monoterpenic glucoside belonging to the iridoid
class of compounds[3].It has historically been
used as an analgesic, stimulate for gastric
enzymes and fever [4]. The major chemical
component for the anti-inflammatory activity
isharpagoside (COX-2 inhibitor). In 2007, A
Meta-analyses established for determine the
effectiveness of H. procumbens for arthritis
symptoms, analgesia and fever.[5-7].
Glucosamine is a another naturally occurring
aminomonosaccharide present in articular
cartilage of joints and synovial fluid [8]. Some
studies have established that glucosamine have
more enhanced pain relief characteristics and
helps in mobility as compared to placebo [9-15].
It has proven that more than 30 years that
Glucosaminesupplements have strong relief
action specifically for osteoarthritis[16]. Three
types of supplement available for recover the
deficiency N-acetyl-glucosamine, glucosamine
sulfate and glucosamine hydrochloride [17]. As
per Setnikar et al. it metabolized by first pass
effect
and
absorb
about
90%[18].
Pharmacokinetics study reveals that human[19]
has the same bioavailability as rats[20]. However
hyaluronic acid (HA) also play an active role in
protecting articular tissues from oxidative
damage [21].For bone matrix Chondroitin
sulphate (CS) is good for maintaining ligaments
and tendons cartilage, skin and blood
vessels[22].It was proven in different metaanalysis that the combination of CS and
Glucosamine is effective for the treatment of
arthritis and considered to be the safe
choice[23].

Methyl sulfonyl methan for the pain of arthritis
and compare with dewil’s claw for toxicity levels.

METHODOLOGY
NMRI mice were selected from in house facility
of Herbion Pak. Pvt. Ltd. Animals were kept
under standard maintain condition i.e. 25 ± 1 C,
RH 52 - 61% and 12 hour dark / light cycle. As
per
desired
water
and
feed
were
provided.Selected animals age were 6-8 weeks
at the start of the experiment.After the initial
stabilization period average body weight were
taken and the range were between 25 – 35 g.
All experimental animals were identified properly
on cages by cage card number. After initial
weights measurements, random distribution of
animals were established for the study. Al the
procedure of the experimental study were under
the premises of the conventional animal house
facility of Herbion Pak. Pvt. Ltd.
For acute oral toxicity, Animals were divided into
3 groups i.e. control, Cartinovex and Devil’s
Claw group with n=10. It was performed on the
classic method as per OECD guidelines
[24].Mice were treated orally using gastric
gavage with doses (1 or 5g/kg) of test product
and observe for 7 days. The parameters which
were noted were physical and behavioral
examination, Mortality & Morbidity, Food Intake
and Body Weight Changes.

RESULTS
On physical examination, the test product did not
cause any sign of ill health or overalltoxicity
atcalculated doses of 1 or 5 g/kg. No hair loss,
color loss, heart rate (chest expansion and
retraction), writhing, stretching fecal abnormality
and respiration was observed in all 3 groups.
However no abnormal result seen on Behavioral
Examination (table 2).

We established an oral tablet with the name of
Cartinovex Plus havingglucosamine with HA and
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Table 1: Physical examination of mice with all experimental groups
Drugs

Physical Examination
Hair
Loss

Color
Loss

Stretching

Fecal
Abnormality

Respiration

Cartinovex
Plus
(Aqueous
Extract)

N

N

N

N

N

N

N

Devil’s
Claw
(Aqueous
Extract)

N

N

N

N

N

N

N

Control
(Water)

N

N

N

N

N

N

N

Heart Rate

Writhing

Table 2: Behavioral examination of all experimental animals

Convulsions

Tremors

Lacrimation

Salivation

Corneal Reflex

(Water)

Pain
Response

Control

Aggression

(Aqueous
Extract)

Touch
Response

Devil’s
Claw

Restlessness

(Aqueous
Extract)

Grooming

Cartinovex
Plus

Behavioral Examination

Alertness

Drugs

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N=Normal
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No remarkable change in the behavior was
noted. All the treated animals retain normal

locomotive and socialization activities. No
mortality was observed with doses of 1 and 5
g/kg of all groups (Table.3).

Table 3: Evaluation of mortality on all groups
S.NO

N(Male)

1

10

2

10

3

10

Dose Level
(mg/kg)
1000
5000
1000
5000
1000
5000

Test Substance
Cartinovex Plus
(Aqueous Extract)
Devil’s Claw
(Aqueous Extract)
Control
(Water)

No significant difference between food intake of
treated and control groups was noted. Body
weights of each animal recorded prior to the test
item application day 0, on day 7 and day 14.

Mortality
(%)
0
0
0
0
0
0

No significant differences in the weight were
observed
between
groups
exposed
to
CartiNovex plus, Devil’s claw and those
receiving the water (control) Table.4.

Table 4: Body weight changes in all different animal groups after testing drugs
Drugs

Cartinovex
Plus
Devil’s
Claw
Control
(Water

Species
Mice:
NMRI
strain
Mice:
NMRI
strain
Mice:
NMRI
strain

Dose
(mg/kg)

Animals (N)

Body Weight
(Day=0)
Mean±S.D

Body Weight
(Day=7)
Mean±S.D

Body Weight
(Day14)
Mean±S.D

1000

10

29.6±0.702

29.2±0.727

29±0.760

5000

10

28.8±0.997

28.4±1.146

28.1±1.129

1000

10

27.2±0.611

27±0.745

27.2±0.757

5000

10

27±0.954

26.6±1.156

26.8±1.271

1000

10

29.6±0.426

30.4±0.426

30.6±0.520

5000

10

29.6±0.520

29.4±0.4

29±0.494

CONCLUSION
Oral Cartinovex plus extract is potentially safe as
compare to the other experimental groups and
does not cause apparent morbidity in the
animals. Substantial evidence prove that both H.
procumbens and Glucosamine have strong antiinflammatory effect and well tolerated treatment
option for arthritis. They can also be
recommended with first line therapy as an
adjuvant. It has also proven that the drug
contains Glucosamine can improve long term
quality of life by minimizing side effects as
compare to the anti-inflammatory drugs[25].
Glucosamine with often combination with
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chondroitin Sulphate help cartilage matrix for
binding and help to relief moderate to severe
pain[26].Present study evidently shows that
there was no significantly increase and decrease
the weights of male mice as compare to control
animals.

REFERENCES
1. Gravallese, E., Bone destruction in arthritis. Annals of the
rheumatic diseases, 2002. 61(suppl 2): p. ii84-ii86.
2. Sarzi-Puttini, P., et al. Osteoarthritis: an overview of the
disease and its treatment strategies. in Seminars in arthritis and
rheumatism. 2005: Elsevier.
3. Tunmann, P. and R. Lux, Zur Kenntnis der Inhaltsstoffe aus
der Wurzel von Harpagophytum procumbens DC. 1. Mitteilung:
Isolierung und Eigenschaften der Glukoside Harpagosid und
Harpagid. Deutsch Apotheker-Zeitung 102, 1274, 1962. 1275.

ISSN (Online) 2521-8484

RADS J. pharm. pharm. sci

5

Comparative acute oral toxicity study of cartinovex plus verses anti-arthritis devil’s claw in mice
4. Caprasse, M., Description, identification and therapeutical
uses of the" devil's claw": Harpagophytum procumbens DC
(author's transl). Journal de pharmacie de Belgique, 1980. 35(2):
p. 143.
5. Chrubasik, J.E., B.D. Roufogalis, and S. Chrubasik,
Evidence of effectiveness of herbal antiinflammatory drugs in the
treatment of painful osteoarthritis and chronic low back pain.
Phytotherapy Research, 2007. 21(7): p. 675-683.
6. Denner, S.S., A review of the efficacy and safety of devil's
claw for pain associated with degenerative musculoskeletal
diseases, rheumatoid, and osteoarthritis. Holistic nursing practice,
2007. 21(4): p. 203-207.
7. Grant, L., et al., A review of the biological and potential
therapeutic actions of Harpagophytum procumbens. Phytotherapy
Research, 2007. 21(3): p. 199-209.
8. Tabassi, N.C.-B. and P. Garnero, Monitoring cartilage
turnover. Current rheumatology reports, 2007. 9(1): p. 16-24.
9. McAlindon, T.E., et al., Glucosamine and chondroitin for
treatment of osteoarthritis: a systematic quality assessment and
meta-analysis. Jama, 2000. 283(11): p. 1469-1475.
10. Morelli, V., C. Naquin, and V. Weaver, Alternative therapies
for traditional disease states: osteoarthritis. American Family
Physician, 2003. 67(2): p. 339-346.
11. Hochberg, M.C., et al., American College of Rheumatology
2012 recommendations for the use of nonpharmacologic and
pharmacologic therapies in osteoarthritis of the hand, hip, and
knee. Arthritis care & research, 2012. 64(4): p. 465-474.
12. Distler, J. and A. Anguelouch, Evidence‐based practice:
Review of clinical evidence on the efficacy of glucosamine and
chondroitin in the treatment of osteoarthritis. Journal of the
American Association of Nurse Practitioners, 2006. 18(10): p.
487-493.
13. Bruyère, O., et al., Evaluation of symptomatic slow-acting
drugs in osteoarthritis using the GRADE system. BMC
Musculoskeletal Disorders, 2008. 9(1): p. 165.
14. Gregory, P.J., M. Sperry, and A.F. Wilson, Dietary
supplements for osteoarthritis. American family physician, 2008.
77(2).
15. Ernst, E., Complementary or alternative therapies for
osteoarthritis. Nature clinical practice Rheumatology, 2006. 2(2):
p. 74-80.
16. D'ambrosio, E., et al., Glucosamine sulphate: a controlled
clinical investigation in arthrosis. Pharmatherapeutica, 1981. 2(8):
p. 504-508.
17. Anderson, J., R. Nicolosi, and J. Borzelleca, Glucosamine
effects in humans: a review of effects on glucose metabolism,
side effects, safety considerations and efficacy. Food and
Chemical Toxicology, 2005. 43(2): p. 187-201.
18. Setnikar, I., et al., Antireactive properties of glucosamine
sulfate. Arzneimittel-forschung, 1991. 41(2): p. 157-161.
19. Aghazadeh-Habashi,
A.,
et
al.,
Single
dose
pharmacokinetics and bioavailability of glucosamine in the rat. J
Pharm Pharm Sci, 2002. 5(2): p. 181-184.
20. Setnikar, I. and L.C. Rovati, Absorption, distribution,
metabolism and excretion of glucosamine sulfate.
Arzneimittelforschung, 2001. 51(09): p. 699-725.
21. Sato, H., et al., Antioxidant activity of synovial fluid,
hyaluronic acid, and two subcomponents of hyaluronic acid.

ISSN (Print) 2521-8514

Synovial fluid scavenging effect is enhanced in rheumatoid
arthritis patients. Arthritis & Rheumatology, 1988. 31(1): p. 63-71.
22. Mazieres, B., et al., Effect of chondroitin sulphate in
symptomatic knee osteoarthritis: a multicentre, randomised,
double-blind, placebo-controlled study. Annals of the Rheumatic
Diseases, 2007. 66(5): p. 639-645.
23. Clegg, D.O., et al., Glucosamine, chondroitin sulfate, and the
two in combination for painful knee osteoarthritis. N engl j Med,
2006. 2006(354): p. 795-808.
24. Ecobichon, D.J., The basis of toxicity testing. 1997: CRC
press.
25. Sanders, M. and O. Grundmann, The use of glucosamine,
devil's claw (Harpagophytum procumbens), and acupuncture as
complementary and alternative treatments for osteoarthritis.
Alternative Medicine Review, 2011. 16(3): p. 228.
26. Arnold, E.L. and W.J. Arnold, Use of glucosamine and
chondroitin sulfate in the management of osteoarthritis. Journal of
the American Academy of Orthopaedic Surgeons, 2001. 9(5): p.
352-353.

ISSN (Online) 2521-8484

RADS J. pharm. pharm. sci

6

