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SUMMARY

The root of Astragalus membranaceous (AM) has been used to treat edema and arthritis in the
traditional Korean medicine. To elucidate the anti-inflammatory and anti-nociceptive effects of
ethanol extract of AM, the carrageenan-induced paw edema using a plethysmometer and thermal
hypersensitivity using the plantar test were measured. Ibuprofen was used as a control drug.
Pretreatment with AM (400 mg/kg p.o.) significantly reduced paw edema, compared to the
carrageenan-treated rats. In the plantar test, the thermal withdrawal latency in AM-treated group
was significantly increased than the carrageenan-treated group. The results indicate that AM
could have be the anti-inflammatory and anti-nociceptive properties.
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INTRODUCTION

Recently, complementary and alternative medicine

is increasingly used for the treatment of immune

diseases and inflammation (Luo et al., 2007).

Astragalus membranaceous (AM) is a traditional

medicinal plant, and it has been widely used as a

tonic to enhance the body’s natural defense

mechanisms such as the immune reaction and

circulation (Ryu et al., 2008). AM may exhibit the

immunomodulating and immunorestorative effects

both in vitro and in vivo (Cho and Leung, 2007).

Shen et al. (2008) also found that AM administration

during 28 days significantly decreased inflammatory

infiltration and mucus secretion in the lung tissue

of allergic mice. AM has been shown to have anti-

allergic, anti-inflammatory, and anti-nociceptive

properties (Kosuge et al., 1985; Luo et al., 2007). In

addition, it seems to have an anti-oxidant

property (Boucheny and Brum-Bousquet, 1990)

and inhibit the aggregation of platelets (Yun-

Choi et al., 1985; Lu et al., 2005). Luo et al. (2007)

reported that AM can reduce the small intestine

mucosal damage after hemorrhage shock

reperfusion. However, the mechanism of action

of AM is not fully defined.

The present study was aimed to investigate the

anti-inflammatory and anti-nociceptive properties

of AM in carrageenan-induced paw edema model.

For the anti-inflammatory effect, the volume of

edema was measured using a plethysmometer. To

test the anti-nociceptive effect, the thermal withdrawal

latency by the plantar test was estimated.
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MATERIALS AND METHODS

Plant material 

The roots of AM were air-dried avoiding sun-light

and then cut into small pieces for the experiment.

The dried roots (200 g) were soaked in 70% ethanol

(6 l) at room temperature for 1 day, and extracted

for 1 h with 70% ethanol in an ultrasonic apparatus,

and filtered with filter paper to remove the debris.

The extract was evaporated under reduced pressure

by rotary evaporator (R-205, Büchi, Germany) and

lyophilized with freezing dryer (OPERON, Kimpo,

Korea). The crude extract (62 g, yield 31%) was made.

Induction of paw edema 

ICR mice of male were housed in pairs at standard

temperature (22 ± 2oC) with standard 12 h light/

dark cycle (lights on at 7:00 h). Free access to food

and water was allowed. Experimental procedures

were carried out according to the animal care

guidelines of the National Institute for Health

(NIH) Guide and the Korean Academy of Medical

Sciences. Acute inflammation was induced by

intraplantar injection of 0.1 ml of 1% (w/v) λ-

carrageenan into the right hind paw. The λ-carrageenan

was purchased from Sigma-Aldrich (Milano, Italy).

Evaluation of paw edema

The volume of the injected paw was measured

with a plethysmometer (Ugo Basile, Varese, Italy)

at 0.5 h after carrageenan injection. The volume of

edema was measured as difference in volume

between right and left paws. AM (200 mg/kg) and

ibuprofen (50 mg/kg) were administered orally 1 h

before the subplantar injection of carrageenan. The

animals of control group were received saline (1

ml/kg). The thickness (mm) of paw was measured

at 0.5 h after the administration of carrageenan.

Ibuprofen was used as a positive control (Eddy

and Leimback, 1953).

Evaluation of thermal hypersensitivity 

Thermal hypersensitivity was tested according to

the Hargreaves’ procedure (Hargreaves et al., 1988)

using the plantar test (Ugo Basile, Comerio, Italy).

Briefly, animals were placed in a clear plexiglass

box and allowed to acclimatize. A constant intensity,

radiant heat source was aimed at the midplantar

area of the hind paw. The time from initial heat source

activation until paw withdrawal was recorded.

Statistical analysis

All results were expressed as mean ± S.E. Data

were analyzed using one-way ANOVA followed by

Duncan t-test. P < 0.05 was considered as statistically

significant.

RESULTS

Anti-inflammatory activity

Subplantar injection of carrageenan resulted in an

increase in ipsilateral hindpaw volume. In AM-

treated group (0.47 ± 0.03 mm), the volume of

edema was markedly reduced, compared to the

carrageenan-treated group (1.05 ± 0.03 mm). The

positive drug, ibuprofen also revealed reduced

paw edema (0.94 ± 0.01 mm) (Fig. 1).

Anti-nociceptive activity 

In this study, anti-nociceptive effect against thermally

Fig. 1. Effect of AM on carrageenan-induced edema.
Sham, control group; EX, carrageenan treatment
group; AM, carrageenan with AM treatment group;
IB, carrageenan with ibuprofen treatment group.
Values represent the mean ± S.E. *P < 0.01 vs. Sham; 

†
P <

0.05 vs. EX.
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induced nociceptive pain stimuli was evaluated.

As shown in Fig. 2, AM (8.91 ± 1.86 s) showed

increasing inflamed paw thermal withdrawal latency,

compared to carrageenan-treated group (13.5 ± 0.32).

Ibuprofen (5.54 ± 0.74 s) showed more increased

inflamed paw thermal withdrawal latency than

AM (Fig. 2).

DISCUSSION

AM is one of the commonly used herbs in Oriental

medicine. AM enhances immune response and

activates circulation. Prieto et al. (2003) studied for

influence of Chinese anti-inflammatory herbs on

leukocyte and platelet functions. They selected

fifteen extracts from traditional Chinese medicinal

plants used to treat topical inflammations and

screened for inhibitory effect on lipoxygenase,

cyclooxygenase (COX), and elastase activities in

intact leukocytes and platelets. AM, Forsythia suspensa

and Poria cocos inhibited 5-lipoxygenase, with IC50

values of 141, 80 and 141 mg/ml, respectively

(Prieto et al., 2003). Zwickey et al. (2007) reported

that subjects ingesting AM showed notable increases

CD25 expression on T cells. The present study, AM

was found to exhibit remarkable anti-inflammatory

and anti-nociceptive activities. In this study, the

anti-nociceptive effect of the AM was evaluated by

Hargreaves’ procedure. The ability of the AM to

reduce the thickness of the edematous hind paw

(Di Meglio et al., 2005; Joseph et al., 2005) indicates

the anti-inflammatory properties of the extract. The

results of this experimental animal study suggest

that AM possesses anti-nociceptive, anti-inflammatory

properties, and thus lend pharmacological credence

to the suggested folkloric uses of the herb in the

management of inflammatory conditions. Ibuprofen

inhibits COX in peripheral tissues, and interferes

the pain transduction in primary afferent nociceptors.

The analgesic action of AM may be attributed to

the blockade of pain pathway or the release of

endogenous substances that react pain nerve endings

similarly to ibuprofen.

Carrageenan-induced paw edema experiment is

regarded as one of the best methods for screening

of anti-inflammatory properties of herb extract

(Winter et al., 1962). The carrageenan-induced paw

edema production is related with the presence of

kinins and prostaglandins (Damas et al., 1986).

Another study insisted the ability of AM stimulated

immune cells as quantified by CD69 expression on

CD4 and CD8 T cells (Brush et al., 2006). AM has an

anti-inflammatory effect that is mediated by the

MKP-1-dependent inactivation of p38 and Erk1/2

and inhibition of NF kappa B-mediated transcription.

These results imply that the AM herb has a potential

anti-inflammatory activity (Ryu et al., 2008).

Astragaloside IV (AGS-IV), a new glycoside of

cycloartane-type triterpene isolated from the root

of AM, has been used experimentally for its potent

immune-stimulating, anti-inflammatory, and

antioxidative actions. A recent study has shown

AGS-IV to be an aldose-reductase inhibitor and a

free-radical scavenger (Yu et al., 2006).

In conclusion, the present report revealed the

anti-inflammatory and anti-nociceptive ability of

AM, suggesting AM maybe used for the treatment

of inflammation and pain.

Fig. 2. Effect of AM by plantar test. Sham, control
group; EX, carrageenan treatment group; AM,
carrageenan with AM treatment group; IB,
carrageenan with ibuprofen treatment group. Values
represent the mean ± S.E. *P < 0.01 vs. Sham; 

†
P < 0.01

vs. EX.



2008 Oriental Pharmacy and Experimental Medicine 7(5), 569-572

572 Young-Ock Kim et al.

REFERENCES

Boucheny A, Brum-Bousquet M. (1990) Contribution

to the study of the leaf of the red grapevine Vitis

vinifera L. Plant. Med. Phytother. 24, 179-192.

Brush J, Mendenhall E, Guggenheim A, Chan T,

Connelly E, Soumyanath A, Buresh R, Barrett R,

Zwickey H. (2006) The effect of Echinacea purpurea,

Astragalus membranaceus and Glycyrrhiza glabra on

CD69 expression and immune cell activation in

humans. Phytother. Res. 20, 687-695.

Cho WC, Leung KN. (2007) In vitro and in vivo

immunomodulating and immunorestorative effects

of Astragalus membranaceus. J. Ethnopharmacol. 113,

132-141.

Damas J, Remacle-Volon G, Deflandre E. (1986)

Further studies of the mechanism of counter

irritation by turpentine. Naunyn Schmiedebergs Arch.

Pharmacol. 332, 196-200.

Di Meglio P, Ianaro A, Ghosh S. (2005) Amelioration

of acute inflammation by systemic administration

of a cell-permeable peptide inhibitor of NF-kappaB

activation. Arthritis Rheum. 52, 951-958.

Eddy NB, Leimback D. (1953) Synthetic analgesics. II.

Dithienylbutenyl- and dithienylbutylamines. J.

Pharmacol. Exp. Ther. 107, 385-393.

Hargreaves K, Dubner R, Brown F, Flores C, Joris J.

(1988) A new and sensitive method for measuring

thermal nociception in cutaneous hyperalgesia.

Pain 32, 77-88.

Kosuge T, Yokota M, Sugiyama K, Yamamoto T, Ni

M Y, Yan SC. (1985) Studies on antitumor activities

and antitumor principles of Chinese herbs. Yakugaku

Zasshi 105, 791-795.

Luo GJ, Gan XL, Hei ZQ, Chen LX, Li SR. (2007) Effect

of Astragalus membranacaus injection on activity of

intestinal mucosal mast cells and inflammatory

response after hemorrahagic shock-reperfusion in

rats. Zhongguo Zhong Yao Za Zhi 32, 1436-1440.

Lu ZM, Yu YR, Tang H, Zhang XX. (2005) The protective

effects of Radix Astragali and Rhizoma Ligustici

chuanxiong on endothelial dysfunction in type 2

diabetic patients with microalbuminuria. Sichuan

Da Xue Xue Bao Yi Xue Ban 36, 529-532.

Prieto JM, Recio MC, Giner RM, Máñez S, Giner-

Larza EM, Ríos JL. (2003) Influence of traditional

Chinese anti-inflammatory medicinal plants on

leukocyte and platelet functions. J. Pharm. Pharmacol.

55, 1275-1282.

Ryu M, Kim EH, Chun M, Kang S, Shim B, Yu YB,

Jeong G, Lee JS. (2008) Astragali Radix elicits anti-

inflammation via activation of MKP-1, concomitant

with attenuation of p38 and Erk. J. Ethnopharmacol.

115, 184-193.

Shen HH, Wang K, Li W, Ying YH, Gao GX, Li XB,

Huang HQ. (2008) Astragalus Membranaceus prevents

airway hyperreactivity in mice related to Th2

response inhibition. J. Ethnopharmacol. 116, 363-369.

Winter CA, Risley EA, Nuss GW. (1962) Carrageenin-

induced edema in hind paw of the rat as an assay

for antiiflammatory drugs. Proc. Soc. Exp. Biol. Med.

111, 544-547.

Yu J, Zhang Y, Sun S, Shen J, Qiu J, Yin X, Yin H, Jiang

S. (2006) Inhibitory effects of astragaloside IV on

diabetic peripheral neuropathy in rats. Can. J. Physiol.

Pharmacol. 84, 579-587.

Yun-Choi HS, Kim SO, Kim JH. (1985) Modified

smear method for screening potential inhibitors of

platelet aggregation from plant sources. J. Nat. Prod.

48, 363-370.

Zwickey H, Brush J, Iacullo CM, Connelly E, Gregory

WL, Soumyanath A, Buresh R. (2007) The effect of

Echinacea purpurea, Astragalus membranaceus and

Glycyrrhiza glabra on CD25 expression in humans: a

pilot study. Phytother. Res. 21, 1109-1112.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


