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Abstract
 

The aim of the study was to evaluate the antioxidant and antidiabetic potential of five

Malaysian Uncaria species namely U. lucida, U. acida, U. cordata, U. callophylla and U.

longiflora var. pteropoda, find any correlation between these two activities and relate them

to their phytochemical content. Measurement of antioxidant activities employed ferric

thiocyanate (FTC), thiobarbituric (TBA) and 1,1-diphenyl-2-picrylhydrazyl (DPPH) assays

while evaluation of total phenolic contents employed Folin Ciocalteau methods.

Antidiabetic potential was evaluated by α-glucosidase inhibitory assays. All tested extracts

exhibited very strong antioxidant potential in the FTC and TBA assays. U. longiflora v.p.

(stems and leaves) and U. calophylla (stems) exhibited strong DPPH free radical scavenging

activity with IC  values of 8-20 μg mL  compared to 8 μg mL  for vitamin C and 7 μg mL

BHT. In the α-glucosidase inhibitory assay, the stem extracts of the two plants showed

strong α-glucosidase inhibition (>99%). The anti-diabetic activity exhibited by the two
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plants correlated well with its radical scavenging activities and its phytochemical content.

This study has found Malaysian Uncaria to be potentially important sources of antioxidants

and anti-diabetic agents, which may be used in prevention and control of type II diabetes.
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INTRODUCTION

The genus Uncaria (Rubiaceae) has been known for their medicinal and therapeutic

properties. Among the Uncaria species, the most widely explored is the Peruvian Uncaria

tomentosa or known as una de gato (cat’s claw) which is believed to possess magical

healing power. It has been extensively used for the treatment of asthma, cancer, cirrhosis,

fevers, gastritis, diabetes, rheumatism, dysentery, inflammation of the urinary tract and

many other diseases (Kepplinger et al., 1999; Heitzman et al., 2005; Kloucek et al., 2005). In

Asia, the medicinal plant (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=medicinal+plant)s U.

rhynchophylla, U. guianensis and U. hirsuta are popularly used as an immune system

stimulant, to reduce the risk of stroke and heart attack and lower cholesterol, to treat

hypertension, for diabetes and for other medicinal purposes (Heitzman et al., 2005; Stuart

and Gulve, 2004; Suk et al., 2002). In Malaysia, the more common representatives of Uncaria

include U. gambir, U. acida, U. cordata and U. longiflora v.p. besides U. lucida and U.

callophylla. The leaves and young shoots of Uncaria plants are used to cure diarrhea and

dysentery, as gargle for sore throats or rubbed on the body to relieve pain from rheumatism

while the juice is used for thrush (Burkhill, 1966). However, apart from the study on the anti-

hypertensive activity of the Malaysian U. callophylla (Goh et al., 1986) not much has been

published on the biological activities relating to the therapeutic properties of the plants. In

a majority of the studies, the high biological activity of cat’s claw and other Uncaria species

has been attributed to unique tetracyclic and pentacyclic oxindole alkaloids (Pilarski et al.,

2010; Prado et al., 2007; Heitzman et al., 2005). However, due to the wide spectrum of the

http://dx.doi.org/10.3923/rjmp.2011.587.595
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plants’ activity, Reinhard (1999) suggested that synergistic participation of other chemical

compounds in the healing process must be taken into account. These include phenolic

constituents which consist of flavonoids, phenolic acids

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=phenolic+acids) and

tannins which are known for their high antioxidative activity (Balasundram et al., 2006).

Many investigations indicated that these compounds are of significant value in preventing

the onset and/or progression of many human diseases if free radicals or other reactive

species caused or significantly contributed to the progression of the disease. Evidence

supported the view that increased free radical formation is usually a consequence of tissue

damage by a disease or toxin. Thus, phenolic compounds

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=phenolic+compounds)

influence the disease by diminishing damages in cellular structures (Gutteridge and

Halliwell, 2010). Consequently, phenolic compounds

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=phenolic+compounds)

show di�erent biological activities such as antibacterial, anticarcinogenic, anti-

inflammatory, anti-viral, anti-allergic, estrogenic and immune-stimulating agents (Pilarski

et al., 2006). This prompted us to search for antioxidant agents from Malaysian Uncaria

species.

Diabetes is characterized by chronic hyperglycemia with disturbance of carbohydrate, fat

and protein metabolisms, secondary to an absolute or relative lack of the hormone insulin.

It has a�ected a considerable population and is expected to be a major disorder in the

future (Alberti and Zimmert, 1998). The two major forms of diabetes are type I (insulin-

dependent) and type II (noninsulin-dependent). Elevated blood sugar (glucose) levels

characterize both types. In type I, specifically there is insu�icient insulin. Type II diabetes is

the most common form of diabetes and is usually characterized by an abnormal rise in

blood sugar right a�er a meal, called post-prandial hyperglycemia.

α-Glucosidase Inhibitors (AGIs) are among the available glucose-lowering medications taken

to decrease post-prandial hyperglycemia. AGIs treat diabetes by decreasing post-prandial

hyperglycemia by retarding the absorption of glucose through the inhibition of

carbohydrate-hydrolysing enzymes α-glucosidase and α-amylase in the digestive tract

(Krentz and Bailey, 2005). The α-glucosidase enzyme is located in the brush border of the

small intestine and is required for the breakdown of carbohydrate to absorbable

monosaccharides. The AGIs delay but do not prevent the absorption of ingested

carbohydrates thus reducing the postprandial glucose and insulin (Stuart and Gulve, 2004;

Andrade-Cetto et al., 2007; Bhandari et al., 2008). The therapy with synthetic oral

hypoglycemic agents can produce serious side e�ects and may not be suitable for use

during pregnancy (Langer, 2007). Thus, the search of natural antihyperglycemic agents

devoid of adverse e�ect is important in controlling diabetes. Herbal remedies have been

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=phenolic+acids
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found to be e�ective, produce minimal or no side e�ects in clinical experience and are of

relatively low costs as compared to oral synthetic hypoglycemic agents (Gupta et al., 2005).

This and the traditional use of Asian Uncaria species for diabetes have surged our interest in

the search for anti hyperglycemic agents, and in particular, α-glucosidase inhibitors, from

the genus.

We have previously reported on the biological activities of Malaysian plants (Ahmad et al.,

2005). In view of the medicinal and therapeutic properties of U. tomentosa and other

Uncaria species, this study is now aimed at the evaluation of the antioxidant and

antidiabetic potential of five Malaysian Uncaria and to find any correlation between these

activities and to a certain extent, relate them to their phytochemical content.

MATERIALS AND METHODS

Plant materials and preparation of extracts: Plant materials were collected from Endau-

Rompin Forest Reserves and various parts of Malaysia between 2005 and 2006. The voucher

specimens were deposited at Institute of Bioscience, Universiti Putra Malaysia. Except for

Uncaria cordata and Uncaria acida, the stems and leaves were separated and were soaked in

methanol for 48 h and the solvent was evaporated o� under reduced pressure. The plant

extracts were stored at 4°C until tested.

Phytochemical screening: Alkaloids were detected by Mayer’s reagent (Harborne, 1998)

while the presence of flavonoids, saponins and tannins was detected according to Mojab et

al. (2003).

Antioxidant assay: The FTC and TBA assays were carried out as previously described

(Tagashira and Ohtake, 1998). In both methods, antioxidant activity

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity) was

described by % inhibition:

DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical)-

scavenging method: The method of Tagashira and Ohtake (1998) and Waterman and Mole

(1994) was used with slight modification. A test-sample solution in methanol (200 μL) was

added to 4.0 mL of 50 μM DPPH methanolic solution (to give final concentration of 250, 125,

62.5, 31.3, 15.6, 7.8 and 3.9 μg mL ). A�er vortexing, the mixture was incubated for 30 min

at room temperature. Absorbance at 517 nm was measured. The di�erence in absorbance

between test sample and control expressed as % inhibition was taken as the activity.

Total phenolic content (TPC): Total phenolic content of plant extracts was estimated by the

Folin-Ciocalteau assay (Waterman and Mole, 1994).

In-vitro α-Glucosidase inhibitory assay: The assay was performed according to Khan et al.

(2002) with slight modifications. Inhibitory activities of plant extracts against α-glucosidase

were studied spectrophotometrically at pH 6.8 and 37°C using 7 mM. p-nitrophenyl-α-D-
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glucopyranoside (PNP-G) as a substrate and 0.0073 units/mL enzyme in 0.05 M sodium

phosphate bu�er containing 100 mM NaCl. Fi�een microliter of sample extracts (1 mg mL )

and 140 μL of 0.05-M sodium phosphate bu�er containing 20 μL α-glucosidase solution was

incubated in 96-well plates at 37°C for 15 min. A�er preincubation, 25 μL of 7 mM p-

nitrophenyl-α-D-glucopyranoside solution in 0.05 M sodium phosphate bu�er (pH 6.8) was

added to each well. The increment in absorption at 405 nm due to the hydrolysis of PNP-G

by α-glucosidase was monitored continuously with a spectrophotometer (BioTek EL800,

USA). The results were evaluated as the percentage inhibition of sample at a final

concentration of 75 μg mL . The α-glucosidase inhibitory activity was expressed as %

inhibition and was calculated as follows:

RESULTS AND DISCUSSION

Antioxidant activity: Phenolic compounds in plants constitute a major class of secondary

plant metabolites with bioactive potential attributed to antioxidant activities. Table 1

shows the total phenolic content (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=total+phenolic+content)

of five Malaysian Uncaria methanolic extract (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract)s. In

general, for all five species (excluding U. acida) the stems showed relatively higher phenolic

content than the leaves. The total phenolic content

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=total+phenolic+content)s

were expressed as mg Gallic acid equivalents (GAE)/g Plant Extract (PE). The TPC of the

stems range from 17.37 to 43.57 mg GAE/g PE while the TPC for the leaves range from 9.61 to

25.37 mg g  GAE mg GAE/g PE. U. longiflora v.p stems possessed the highest amount of

phenolics. In a study on total phenolic content (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=total+phenolic+content)

of U. tomentosa, Pilarski et al. (2006) found the bark of the plant to be twice higher in

ethanol than in aqueous extract (292 and 111 measured in mg D-catechin equivalents/g of

fresh weight of the plants, respectively). The di�erence in the TPC units, the di�erent

objectives of Pilarski’s study and the use of ethanolic instead of methanolic extract

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract) makes

comparison of TPC values rather di�icult. Nevertheless, the presence of tannins, as found in

the phytochemical screening (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=phytochemical+screening)

of the methanolic extract (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract)s of our
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plant samples (Table 2) to a certain extent, supports Pilarski’s findings of high tannin

content in the alcoholic extract of U. tomentosa which could contribute significantly to the

antioxidant activity observed.

In the evaluation of antioxidant activity (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity), the

ferric thiocyanate (FTC) method measures the amount of peroxide produced during the

initial stages of oxidation which are the primary products of oxidation.

 

Table 1: α-Glucosidase inhibition, DPPH free radical (http://www.scialert.net/asci/result.php?
searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical) scavenging
activity and total phenolic content (http://www.scialert.net/asci/result.php?
searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=total+phenolic+content) of five
Malaysian Uncaria species

L = Leaves, S = Stems, Values are Means±SEM, n = 12, NA = Not Applicable

 

Table 2: Phytochemical content of five Uncaria species

L = Leaves, S = Stems For alkaloids, flavonoids and tannins, + = Low amount, ++ = Moderate amount, +++ = High
amount, For saponins, Froth <1 cm = Weakly positive, froth 1-2 cm = positive, froth >2 cm = strongly positive

In contrast, the thiobarbituric acid (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=uric+acid) (TBA) assay

measures the total peroxide content at a later stage of lipid oxidation

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=lipid+oxidation) involving

the quantitation of the secondary products formed from oxidation. Thus, the trend of

antioxidant potential of the plant extracts in the two assays should be the same. In the FTC

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical
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method, all tested extracts exhibited strong antioxidant activity

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity)

when compared to vitamin E (α-tocopherol). The absorbance values on the last day ranging

from 0.1480-0.0165 corresponded to a % inhibition of 91.26-99.02% compared to 65.37%

inhibition for vitamin E. In this study a good agreement between the results of FTC and TBA

assay was indeed found, as shown in Fig. 1. Although the inhibition of lipid peroxidation

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=lipid+peroxidation) as

measured by the FTC method has been reported to be an easy, rapid, sensitive and

complete measure of hydroperoxidation of lipids (Mihaljevic et al., 1996) it does not

measure the radical-scavenging properties of the plant samples.

For the evaluation of the free radical (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical)-scavenging

e�ect of specific compounds, the DPPH method largely used in plant or food biochemistry

was employed. This stable free radical (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical) accepts an

electron or hydrogen radical to become a stable diamagnetic molecule. In its radical form,

DPPH has a broad absorption band with a maximum at 517 nm and loses this property upon

protonation by an antiradical compound (Goncalves et al., 2005) to form the yellow-

coloured diphenylpicrylhydrazine. In the DPPH radical scavenging assay as shown in Table

1, U. longiflora v.p. (stems and leaves) extracts showed strong activity with IC value

comparable to the standards vitamin C (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=vitamin+C) and BHT while

U. calophylla also active with IC value of 20 μg mL . Other extracts showed IC values of

35-65 μg mL  with the exception of U. cordata with an IC value of 200 μg mL . The strong

radical scavenging activities of the extracts tested exhibited by their IC  values (except for

U.cordata) indicate their strong antioxidant potential. It is interesting to note that U.cordata

did not test positive for the presence of alkaloids or flavonoids in our phytochemical

screening (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=phytochemical+screening)

which could explain the relatively higher IC value observed. Among the extracts tested, U.

longiflora v.p. (leaves and stems) was found to possess IC  values (8-10 μg mL )

comparable to U. tomentosa (ethanol extract) whose reported value was 7.23 μg mL  (Lo

Scalzo, 2008) and comparable to standards vitamin C

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=vitamin+C) (8 μg mL  and

BHT (7 μg mL ). Phytochemical screening of both leaves and stems extracts of U. longiflora

v.p.
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Fig. 1: Antioxidant activity of five Malaysian Uncaria as measured by the FTC and TBA methods

(Table 2) indicated the presence of significant amount of flavonoids, alkaloids and saponins

with moderate amounts of tannins. In a related study, Sandoval et al. (2002) also reported

the strong anti-inflammatory and antioxidant activity

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity) of U.

tomentosa and U. guianensis.

In-vitro α-glucosidase inhibitory activity: The e�ective treatment of diabetes is

increasingly dependent on active constituents of medicinal plants capable of controlling

hyperglycemia as well as its secondary complications (Maurya et al., 2008). The evaluation

of antidiabetic potential via α-glucosidase inhibition is expected to lead to the discovery of

new, e�ective and safe therapeutic agents for the treatment of diabetes. All five Uncaria

species tested showed higher percentage of α-glucosidase inhibition compared to the

potent α-glucosidase inhibitor 1-deoxynojirimycin hydrochloride. Figure 2 shows the α-

glucosidase inhibitory activities of the methanolic extract

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract)s of five

Malaysian Uncaria where strong activities are indicated by high % inhibition. Extracts of U.

cordata (leaves), U. lucida (leaves), U. callophylla (stems) and U. longiflora v.p (stems) all

exhibited strong inhibitory activities indicated by high percentage of inhibition of more

than 95% against the enzyme. However, the leaf extracts of U. acida, U. longiflora v.p. and U.

callophylla showed only moderate inhibition of 49-55%. Interestingly, for U. callophylla and

U. longiflora v.p., both stem extracts showed stronger inhibition than the leaves indicating

that α-glucosidase inhibitors may be more abundant in the stems than in the leaves.

As shown in Table 1, for U. longiflora v.p., strong α-glucosidase inhibition was paralleled by

its strong antioxidant potential as evaluated by the FTC and TBA antioxidant assays and

DPPH radical-scavenging activity. Oxindole alkaloids have been reported to be the bioactive

constituents of Uncaria for the treatment of various diseases including gastric ulcers,

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity
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diarrhea, arthritis, rheumatism and cancers (Pilarski et al., 2010). Interestingly, Sandoval et

al. (2002) earlier reported that the anti-inflammatory and antioxidant activities of cat’s claw

(U. tomentosa and U. guianensis) are independent of their oxindole alkaloid content. This

was based on a significantly higher content of oxindole alkaloids in the former. The higher

potency of the latter consequently suggested that the activities observed are independent

of their alkaloid content.

 

Fig. 2: Antidiabetic potential of of five Malaysian Uncaria as measured by the α-glucosidase inhibitory
activities

Following this argument and noting the well-known radical-scavenging activities of

flavonoids, it could be deduced that the antioxidant activity

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity) and

α-glucosidase inhibitory properties observed for U. longiflora in our study could be

attributed to the flavonoids and other phytochemicals of the plant and not a�ected by their

alkaloid content.

To date, there has not been much report on the in vitro

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro) or in vivo

antidiabetic activity of oxindole alkaloids despite the ethnomedicinal claims for the use of

many Asian Uncaria species for diabetes. In contrast, there have been numerous reports on

the correlation between the high concentration of total phenolic and flavonoids contents

and antidiabetic properties (Aslan et al., 2007; Czinner et al., 2000). Due to their phenolic

structure, flavonoids are reported to be involved in the healing process of free radical

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical)-mediated

diseases including diabetes. In other studies, plants with bitter taste have been said to

contain steroid-saponins that possess antidiabetic potential (Jung et al., 2006; Ugochukwu

and Babady, 2003). Phytochemical screening on the Uncaria extracts, as mentioned earlier,

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical
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indicated the presence of various phytochemicals including alkaloids, flavonoids, tannins

and saponins with U. longiflora v.p. possessing the most diversified phytochemicals. The

presence of these phytochemicals working in synergy may explain the stronger DPPH

radical scavenging activity exhibited by the plant, which in turn would explain the relatively

stronger antidiabetic potential. In a recent report, Pilarski et al. (2010) reported that

alkaloid-rich ethanolic extract (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract) of

Uncaria tomentosa resulted in low in vivo anti-cancer studies suggesting that alkaloids may

not be associated with the activity and the pharmacological potency of the plant.

Interestingly, in our in-vitro study, the alkaloid-rich and flavonoid-rich U. longiflora v.p.

showed the strongest antioxidant and antidiabetic activity indicating that a synergistic

e�ect of the phytochemicals may still account for the observed activities and the

therapeutic properties of the active plants. On the other hand, the presence of the

alkaloids, as argued earlier, may not a�ect the antioxidant and antidiabetic activities of the

five Uncaria species tested. The evaluation of the activities of isolated alkaloids from the

plant should be able to confirm this.

CONCLUSION

In conclusion, we have found that five Malaysian Uncaria species including U. lucida, U.

acida, U. cordata, U. callophylla and U. longiflora var. pteropoda showed strong in vitro

(http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro) antioxidant and

moderate to strong in vitro (http://www.scialert.net/asci/result.php?

searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro) antidiabetic

potential via α-glucosidase inhibition. U. longiflora v.p. (leaves and stems) and U. calophylla

(stems) are found to be strong radical scavengers and similarly exhibited strong α-

glucosidase inhibitory activities. These activities may be attributed to synergistic e�ects of

various phytochemicals in both plants. It is anticipated that they can be potentially used in

the prevention and control of type II diabetes. In vivo antidiabetic studies of the plants

would be our next priority. We are also currently investigating the antioxidant and α-

glucosidase inhibitory activities of pentacyclic oxindole alkaloids isolated from U.longiflora

v.p. in order to ascertain whether they play a significant role in the antioxidant and

antidiabetic potential of the plants.

ACKNOWLEDGMENTS

The authors would like to thank the Ministry of Science, Technology and Innovation

(MOSTI), Malaysia for research grant 02-01-01-SF0057 under the E-Science fund.

 
References

Ahmad, R., A.M. Ali, D.A. Israf, N.H. Ismail, K. Shaari and N.H. Lajis, 2005. Antioxidant,

radical-scavenging, anti-inflammatory, cytotoxic and antibacterial activities of methanolic

extracts of some Hedyotis species. Life Sci., 76: 1953-1964.
 

CrossRef (http://dx.doi.org /10.1016/ j.lfs.2004.08.039)    |    

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro
http://dx.doi.org/10.1016/j.lfs.2004.08.039


7/26/2018 Antioxidant and Antidiabetic Potential of Malaysian Uncaria - SciAlert Responsive Version

https://scialert.net/fulltextmobile/?doi=rjmp.2011.587.595 11/14

 

Alberti, K.G.M.M. and P.Z. Zimmet, 1998. Definition, diagnosis and classification of diabetes

mellitus and its complications. Part 1: Diagnosis and classification of diabetes mellitus.

Provisional report of a WHO consultation. Diabetic Med., 15: 539-553.
 

CrossRef (http://dx.doi.org /10.1002/(SICI)1096-9136(199807)15:7<539::AID-DIA668>3.0.CO;2-S)     |    PubMed

(http://www.ncbi.nlm.nih.gov/pubmed/9686693)    |    Direct Link (http://onlinelibrar y.wiley.com/doi/10.1002/(SICI)1096-

9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S/abstract)     |    

 
 

Andrade-Cetto, A., J. Becerra-Jimenez and R. Cardenas-Vazquez, 2007. Alpha-glucosidase-

inhibiting activity of some Mexican plants used in treatment of type 2 diabetes. J.

Ethnopharmacol., 45: 56-60.
 

 

Aslan, M., D.D. Orhan, N. Orhan, E. Sezik and E. Yesilada, 2007. In vivo antidiabetic and

antioxidant potential of Helichrysum plicatum ssp. plicatum capitulums in streptozotocin-

induced-diabetic rats. J. Ethnopharmacol., 109: 54-59.
 

CrossRef (http://dx.doi.org /10.1016/ j. jep.2006.07.001)    |    PubMed (http://www.ncbi.nlm.nih.gov/pubmed/16949229)    |    Direct Link

(http://www.sciencedirect.com/science/article/pii/S0378874106003230)    |    

 
 

Balasundram, N., K. Sundram and S. Samman, 2006. Phenolic compounds in plants and

agri-industrial by-products: Antioxidant activity, occurrence and potential uses. Food

Chem., 99: 191-203.
 

CrossRef (http://dx.doi.org /10.1016/ j.foodchem.2005.07.042)    |    Direct Link

(http://www.sciencedirect.com/science/article/pii/S0308814605006242)    |    

 
 

Bhandari, R.M., N. Jong-Anurakkun, G. Hong and J. Kawabata, 2008. α-Glucosidase and α-

amylase inhibitory activities of Nepalese medicinal herb Parkhanbhed (Bergenia ciliate,

Haw). Food Chem., 106: 247-252.
 

 

Burkhill, I.H., 1966. A Dictionary of the Economic Products of the Malay Peninsular. 2nd

Edn., Vol. 1, Ministry of Agriculture and Co., Kuala Lumpur, Malaysia.
 

 

Czinner, E., K. Hagymasi, A. Blazovics, A. Kery, E. Szoke and E. Lemberkovics, 2000. In vitro

antioxidant properties of Helichrysum arenarium (L.) Moench. J. Ethnopharmacol., 73: 437-

443.
 

Direct Link (http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T8D-41PP1V1-

9&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c1a4134b49818077b13cfd7c8fcf9546)    |    

 

Goh, S.H., E. Soepadmo, P.A. Chang, S.A. Junan and Y.K. Koh et al., 1986. Malaysian

medicinal plants: Antihypertensive principles of Uncaria callophylla Bl. Ex Korth.

(Rubiaceae). Malaysian J. Sci., 8: 109-113.
 

 

http://dx.doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S
http://www.ncbi.nlm.nih.gov/pubmed/9686693
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S/abstract
http://dx.doi.org/10.1016/j.jep.2006.07.001
http://www.ncbi.nlm.nih.gov/pubmed/16949229
http://www.sciencedirect.com/science/article/pii/S0378874106003230
http://dx.doi.org/10.1016/j.foodchem.2005.07.042
http://www.sciencedirect.com/science/article/pii/S0308814605006242
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T8D-41PP1V1-9&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c1a4134b49818077b13cfd7c8fcf9546


7/26/2018 Antioxidant and Antidiabetic Potential of Malaysian Uncaria - SciAlert Responsive Version

https://scialert.net/fulltextmobile/?doi=rjmp.2011.587.595 12/14

Goncalves, C., T. Dinis and M.T. Batista, 2005. Antioxidant properties of proanthocyanidins of

Uncaria tomentosa bark decoction: A mechanism for anti-inflammatory activity.

Phytochemistry, 66: 89-98.
 

CrossRef (http://dx.doi.org /10.1016/ j.phytochem.2004.10.025)    |    Direct Link

(http://www.sciencedirect.com/science/article/pii/S0031942204005692)    |    

 
 

Gupta, R.K., A.N. Kesari, P.S. Murthy, R. Chandra, V. Tandon and G. Watal, 2005.

Hypoglycemic and antidiabetic e�ect of ethanolic extract of leaves of Annona squamosa L.

in experimental animals. J. Ethnopharmacol., 99: 75-81.
 

CrossRef (http://dx.doi.org /10.1016/ j. jep.2005.01.048)    |    Direct Link (http://www.sciencedirect.com/science/article/pii/S037887410500125X)    |    

 
 

Gutteridge, J.M.C. and B. Halliwell, 2010. Antioxidants: Molecules, medicines and myths.

Biochem. Biophys. Res. Commun., 393: 561-564.
 

CrossRef (http://dx.doi.org /10.1016/ j.bbrc.2010.02.071)    |    

 
 

Harborne, J.B., 1998. Phytochemical Methods: A Guide to Modern Techniques of Plant

Analysis. 3rd Edn., Chapman and Hall, London, Pages: 302.
 

 

Heitzman, M.F., C.C. Neto, E. Winiarz, A.J. Vaisberg and G.B. Hammond, 2005. Ethnobotany,

phytochemistry and pharmacology of Uncaria (Rubiaceae). Phytochemistry, 66: 5-29.
 

CrossRef (http://dx.doi.org /10.1016/J.Phytochem.2004.10.022)    |    PubMed (http://www.ncbi.nlm.nih.gov/pubmed/15649507)    |    Direct Link

(http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TH7-4F79TDR-

2&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e51c1d2f4dc254c46962fca38eea823d)    |    

 

Jung, M., M. Park, H.C. Lee, Y.H. Kang, E.S. Kang and S.K. Kim, 2006. Antidiabetic agents

from medicinal plants. Curr. Med. Chem., 13: 1203-1218.
 

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/16719780)    |    

 
 

Kepplinger, K., G. Laus, M. Wurm, M.P. Dierich and H. Teppner, 1999. Uncaria tomentosa

(Willd.) DC. Ethnomedicinal use and new pharmacological toxicological and botanical

results. J. Ethnopharmacol., 64: 23-24.
 

 

Khan, T., M. Zahid, M. Asim, H. Shahzad-ul, Z. Igbal, M.I. Choudhary and V.U. Ahmad, 2002.

Pharmacological activities of crude acetone extract and purified constituents of Salvia

moorcro�iana Wall. Phytomedicine, 9: 749-752.
 

CrossRef (http://dx.doi.org /10.1078/094471102321621386)    |    

 
 

Kloucek, P., Z. Polesny, B. Svobodova, E. Vlkova and L. Kokoska, 2005. Antibacterial

screening of some Peruvian medicinal plants used in Callerίa District. J. Ethnopharmacol.,

99: 309-312.
 

CrossRef (http://dx.doi.org /10.1016/ j. jep.2005.01.062)    |    

 

http://dx.doi.org/10.1016/j.phytochem.2004.10.025
http://www.sciencedirect.com/science/article/pii/S0031942204005692
http://dx.doi.org/10.1016/j.jep.2005.01.048
http://www.sciencedirect.com/science/article/pii/S037887410500125X
http://dx.doi.org/10.1016/j.bbrc.2010.02.071
http://dx.doi.org/10.1016/J.Phytochem.2004.10.022
http://www.ncbi.nlm.nih.gov/pubmed/15649507
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TH7-4F79TDR-2&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e51c1d2f4dc254c46962fca38eea823d
http://www.ncbi.nlm.nih.gov/pubmed/16719780
http://dx.doi.org/10.1078/094471102321621386
http://dx.doi.org/10.1016/j.jep.2005.01.062


7/26/2018 Antioxidant and Antidiabetic Potential of Malaysian Uncaria - SciAlert Responsive Version

https://scialert.net/fulltextmobile/?doi=rjmp.2011.587.595 13/14

 

Krentz, A.J. and C.J. Bailey, 2005. Oral antidiabetic agents: Current role in type 2 diabetes

mellitus. Drugs, 65: 385-411.
 

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/15669880)    |    Direct Link (http://cat.inist.fr/?aModele=a�icheN&cpsidt=16484138)    |    

 
 

Langer, O., 2007. Oral anti-hyperglycemic agents for the management of gestational

diabetes mellitus. Obstetrics Gynecol. Clin. North Am., 34: 255-274.
 

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/17572271)    |    

 
 

Lo Scalzo, R., 2008. Organic acids influence on DPPH scavenging by ascorbic acid. Food

Chem., 107: 40-43.
 

CrossRef (http://dx.doi.org /10.1016/ j.foodchem.2007.07.070)    |    

 
 

Maurya, R., Akanksha, Jayendra, A.B. Singh and A.K. Srivastava, 2008. Coagulanolide, a

withanolide from Withania coagulans fruits and antihyperglycemic activity. Bioorganic Med.

Chem. Lett., 18: 6534-6537.
 

CrossRef (http://dx.doi.org /10.1016/ j.bmcl.2008.10.050)    |    

 
 

Mihaljevic, B., B. Katusin-Razem and D. Razem, 1996. The reevaluation of the ferric

thiocyanate assay for lipid hydroperoxides with special considerations of the mechanistic

aspects of the response. Free Radic. Biolo. Med., 21: 53-63.
 

CrossRef (http://dx.doi.org /10.1016/0891-5849(95)02224-4)    |    

 
 

Mojab, F., M. Kamalinejad, N. Ghaderi and H. Vahldpoor, 2003. Phytochemical screening of

some spesies of Iranian Plants. Phytochemistry, 77: 77-82.
 

Direct Link (http:// indianmedicine.eldoc.ub.rug.nl/root/M/70741/)    |    

 
 

Pilarski, R., B. Filip, J. Wietrzyk, M. Kuras and K. Gulewicz, 2010. Anticancer activity of the

Uncaria tomentosa (Willd.) DC. preparations with di�erent oxindole alkaloid composition.

Phytomedicine, 17: 1133-1139.
 

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/20576410)    |    

 
 

Pilarski, R., H. Zielinski, D. Ciesiolka and K. Gulewicz, 2006. Antioxidant activity of ethanolic

and aqueous extracts of Uncaria tomentosa (Wild). DC. J. Ethnopharmacol., 124: 18-23.
 

Direct Link (http://www.ncbi.nlm.nih.gov/pubmed/16202551)    |    

 
 

Prado, E.G., M.D.G. Gimenez, R.D. P.Vazquez, J.L.E. Sanchez and M.T.S. Rodriguez, 2007.

Antiproliferative e�ects of mitraphylline, a pentacyclic oxindole alkaloid of Uncaria

tomentosa on human glioma and neuroblastoma cell lines. Phytomedicine, 14: 280-284.
 

CrossRef (http://dx.doi.org /10.1016/ j.phymed.2006.12.023)    |    PubMed (http://www.ncbi.nlm.nih.gov/pubmed/17296291)    |    Direct Link

(http://www.phytomedicinejournal.com/article/S0944-7113(06)00244-3/abstract)    |    

 

http://www.ncbi.nlm.nih.gov/pubmed/15669880
http://cat.inist.fr/?aModele=afficheN&cpsidt=16484138
http://www.ncbi.nlm.nih.gov/pubmed/17572271
http://dx.doi.org/10.1016/j.foodchem.2007.07.070
http://dx.doi.org/10.1016/j.bmcl.2008.10.050
http://dx.doi.org/10.1016/0891-5849(95)02224-4
http://indianmedicine.eldoc.ub.rug.nl/root/M/70741/
http://www.ncbi.nlm.nih.gov/pubmed/20576410
http://www.ncbi.nlm.nih.gov/pubmed/16202551
http://dx.doi.org/10.1016/j.phymed.2006.12.023
http://www.ncbi.nlm.nih.gov/pubmed/17296291
http://www.phytomedicinejournal.com/article/S0944-7113(06)00244-3/abstract


7/26/2018 Antioxidant and Antidiabetic Potential of Malaysian Uncaria - SciAlert Responsive Version

https://scialert.net/fulltextmobile/?doi=rjmp.2011.587.595 14/14

 

Reinhard, K.H., 1999. Uncaria tomentosa (Wild.) DC. Cat`s claw, una de gato, or saventaro.

J. Altern. Complement. Med., 5: 143-151.
 

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/10328636)    |    

 
 

Sandoval, M., N.N. Okuhama, X.J. Zhang, L.A. Condezo and J. Lao et al., 2002. Anti-

inflammatory and antioxidant activities of cat`s claw Uncaria tomentosa and Uncaria

guianensis are independent of their alkaloid content. Phytomedicine, 9: 325-337.
 

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/12120814)    |    

 
 

Stuart, A.R. and E.A. Gulve, 2004. Chemistry and biochemistry of type 2 diabetes. Chem.

Rev., 104: 1255-1282.
 

CrossRef (http://dx.doi.org /10.1021/cr0204653)    |    

 
 

Suk, K., S.Y. Kim, K. Leem, Y.O. Kim and S.Y. Park et al., 2002. Neuroprotection by methanol

extract of Uncaria rhynchophylla against global cerebral ischemia in rats. Life Sci., 70: 2467-

2480.
 

CrossRef (http://dx.doi.org /10.1016/S0024-3205(02)01534-5)    |    

 
 

Tagashira, M. and Y. Ohtake, 1998. A new antioxidative 1,3-benzodioxole from Melissa

o�icinalis. Planta Med., 64: 555-558.
 

CrossRef (http://dx.doi.org /10.1055/s-2006-957513)    |    Direct Link (https://www.thieme-

connect.com/ejournals/abstract/plantamedica/doi/10.1055/s-2006-957513)    |    

 
 

Ugochukwu, N.H. and N.E. Babady, 2003. Antihyperglycemic e�ect of aqueous and ethanolic

extracts of Gongronema latifolium leaves on glucose and glycogen metabolism in livers of

normal and streptozotocin-induced diabetic rats. Life Sci., 73: 1925-1938.
 

CrossRef (http://dx.doi.org /10.1016/S0024-3205(03)00543-5)    |    Direct Link

(http://www.sciencedirect.com/science/article/pii/S0024320503005435)    |    

 
 

Waterman, P.G. and S. Mole, 1994. Analysis of Phenolic Plant Metabolites. 1st Edn.,

Blackwell Scientific Publication, Oxford.
 

 

http://www.ncbi.nlm.nih.gov/pubmed/10328636
http://www.ncbi.nlm.nih.gov/pubmed/12120814
http://dx.doi.org/10.1021/cr0204653
http://dx.doi.org/10.1016/S0024-3205(02)01534-5
http://dx.doi.org/10.1055/s-2006-957513
https://www.thieme-connect.com/ejournals/abstract/plantamedica/doi/10.1055/s-2006-957513
http://dx.doi.org/10.1016/S0024-3205(03)00543-5
http://www.sciencedirect.com/science/article/pii/S0024320503005435

