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Anti-nociceptive Effect of Curcuma longa Extract on Acetic Acid induced
Pain Model
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Abstract — The anti-nociceptive effect of an ethanol extract and its various solvent fractions from Curcuma longa Linne ethanol
extract was studied using the writhing test in mice. Different fractions by various solvent extraction from Curcuma longa Linne ethanol
extract were administered orally 1 hr or time-course (0.5, 1, 2 and 5 hr) before intraperitoneal injection of acetic acid. After
treatment with 30% ethanol extract and »n-butanol fraction, CB-1, at a dose of 250 mg/kg, the significant writhing responses
were 87.5 = 13.4 (inhibition rate 31%, p<0.01) and 75.1 &+ 11.1 (inhibition rate 41%, p<0.01) lower than the control group. At
the dose of CB-1 50 mg/kg and 250 mg/kg, CB-1 showed a similar activity comparing to diclofenac of 10 mg/kg. A time-course
experiment was performed, which involved oral administration of CB-1 (250 mg/kg) at 0, 0.5, 1, 2, and 5 hr before acetic acid
intraperitoneal injection. The most effective time of CB-1 was 30 min before treatment and persisting until 2 hr. This study
showed that Curcuma longa Linne has anti-nociceptive properties comparable with those of diclofenac, which suggests promise
for the treatment of intractable visceral pain in humans. Major components of the active fraction are identified as curcumin,
cyclocurcumin and demethoxycurcumin.
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Table 1. Anti-nociceptive activity of Curcuma extract and solvent fractions on abdominal writhing in mice induced by intraperitoneal

injection of acetic acid

Treatment Dose(mg/kg)  Writhing response (No. of writhes in 30 min) % inhibition p-value
Control 127.5 £ 11.6

10 113.7 + 13.1 11

C-1 50 104.5 £ 12.3 18
250 875 + 134 31 <0.01

10 113.7 + 10.4 11

CD-1 50 104.8 £ 11.6 18

250 107.2 £ 153 15

10 106.4 + 12.1 14

CE-1 50 100.8 £+ 13.6 21
250 946 + 11.4 26 <0.05

10 101.4 = 11.3 18
CB-1 50 89.5 £ 10.1 30 <0.01
250 75.1 = 11.1 41 <0.01

10 101.4 = 124 20

CW-1 50 97.1 £ 12.3 24
250 873 £ 115 31 <0.01
Diclofenac 10 84.5 £ 10.8 34 <0.01

Values are expressed as mean + SD (n=10)
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Table II. Time-course effect of Anti-nociceptive activity of CB-1(n-butanol fraction) on abdominal writhing in mice induced by

intraperitoneal injection of acetic acid

Treatment Time (hr) Writhing response (No. of writhes in 30 min) % inhibition p-value
Control 131.1 £ 123
0 134.1 £ 159 0
0.5 654 + 10.6 50 <0.01
CB-1 1 73.6 + 12.4 44 <0.01
2 87.6 £ 10.9 34 <0.01
5 118.6 + 13.8 10

Values are expressed as mean + SD (n=10)



oFEo] o] ol 30%olA 2117k Alelel] B olA] 715}
2 2k Zlow FYuM, Fol 30%0] A Ao 4
p=

FEEZNE 23 pbutanol EFEo] Ui 8 ARl o
3 54}, 71800 2 G cureumin®] €19l cyclocurcumin,
demethoxycurcumin®] 58 =|tt " 748} 30% ollghe 3=
Z7ZE(C-1) 100 g2 ZFE 9] curcumin, cyclocurcumin
2 demethoxycurcumin®] Z+z} 3H(F8)S 3.6 g(3.6%),
3.1 g(3.1%) E 2.7 g2.7%)2 A=t}

B2 gl 71 8ol fJsfiA] o] Hr. o]FellA
53] ot AHE 52 W(35%), AR (45%), 24T
o] A e W79 (33%) 32 TR (34%) 0=
B fiEE Aos deiA Joh"” o) A9 v
o7 WE FHoR Qlete] th-Ee] W7o d5S
A =ar aEQIgH F5o] WA o ok wEbA] ol
g 718 55 GAIZE dAkEel o= dkel 2
< T F Y= 8]le] It & 5 k. 2y d
e REAFHA] gk A e
B2 AAES olgsl] A= FUA B o8 55
oL} 1 o]9]o] ¥HIARl BF X =el tite] H 4 Utk
Awsial ok, FHe o] HE A+=E FS5UF(Toona
sinesis Roem)2] § FEE0] 2Ak0 2 fike T35 rdofA
0.1 ghkg &= A writhing WH8-52] Aol foA =
a3 gk Havt Ao, 21 72 2= receptor/ligand-
gated 7140l 23 o8 BIEAE? Writhing W82
50| HIAARD 5l ofgk o E HX|FoA A F
ofo] ofsix Bty B #o] 59 A B o] TAlG
o ol g A B AxF o 252 dFll ogt &

rJ
¢

< AWM YA F e T RdEE 2 ARSE
o2 B A7, 28] 30% ek FEE3 7] &)
o] =214 B oA p-butanol 1 - Eo) o3}
224 frdol| o8k 55 Al a3t e A= JER
n-butanol &+ F2E2] 7= Fo % 50 mgkg ©|
ollA BAACE Fod e AAIES YERY] 7HY =
< AF A 2= HeEIITh SHIER 21 Y tix
+Oo 2 AH83EE 10 mgkg diclofenacy} 50 mg/kg 2
250 mgkg =M= 55 ol SFs eI B
g 22 i Aol A Folste] §5 Aol gk 28
AZRE A5 A, T35 8 30% Aol Tk AUt
7P B3t XA, SAHCE Fole e aAE vE
W AIZHe 73 Fo 308004 2417 Aol & o]
Atk T3E 8ol loJA = p-butanol &0 EE 52 71
AFe] o 49%°] F&& A sk AR SAHEHI.
&3} 38L& F2 dichloromethane % ethyl acetate®} 7+-&

Lol

Kor. J. Pharmacogn.

Z8A4 | B3 Hth= pbutanol B B3 S F8A H
glof 7RETE B2 Ao YERTh 2 A9 o=
I FEEo] 24 | o3t B5rdea 5594 &

7

-

Jroz Ao, oled Bee YA 9
o} 9% o) WA T EAE U
Itk 172 geiEe] gFoleky Beet,

ook 8
= o
4 o Jo

flt

4 =

2 dTeM e Ae] dEE FEE 9 1 FEEEHY
og] 7H] &n =0l tiste] Ao =2 fiE 55
d& o] &ete MFaHE ST 1
S FEE 250 mgkeold o4 Jde &
VERIRLAL, 30% olehs FEE2HE] FEhe 280 oa}
o] dojzl AlZeA 50 mgkg ©)dolA LRt o R B
A Foll A== diclofenac thR] 55 ©1/de] 223l &
% A &5o] HFHULE T8 RO 2= 7] & oY
Z curcumin®] £] 9l cyclocurcumin % demethoxycurcumin
o] AU} WA I FE2ELS A EEIY dEel
ofgt W ZAR] B a3 UERE & g HAAEE 7
A7sAE 2 Yok SRAARE 7FsAdo] dvhar Atk
et

2 = 20159 Mot sadgEel <fste] 9

1. Gupta, S. C., Sung, B., Kim, J. H.,, Prasad, S., Li, S. and
Aggarwal, B. B. (2013) Multitargeting by turmeric, the golden
spice: From kitchen to clinic. Mol. Nutr: Food Res. 57: 1510-
1528.

2. Prasad, S. and Aggarwal, B. B. (2011) Turmeric, the golden
spice: From traditional medicine to modern medicine. /» Ben-
zie, 1. and Wachtel-Galor, S. (ed.) Herbal Medicine. 2nd ed.
Boca Raton: FL, USA, CRC Press.

3. Lantz, R. C., Chen, G. J., Sarihan, M., Solyom, A. M., Jolad,
S. D. and Timmermann, B. N. (2007) The effect of extracts
from ginger rhizome on inflammatory mediator production.
Phytomedicine 14: 123-128.

4. Prasad, S., Gupta, S. C., Tyagi, A. K. and Aggarwal, B. B.
(2014) Curcumin, a component of golden spice: From bed-
side to bench and back. Biotech. Advances 32: 1053-1064.

5. Chandran, B. and Goel, A. (2012) A randomized, pilot study
to assess the efficacy and safety of curcumin in patients with
active rheumatoid arthritis. Phytother Res. 26: 1719-1725.



Vol. 46, No. 3, 2015

6.

10.

11.

12.

13.

14.

Leach, M. J. and Kumar, S. (2008) The clinical effectiveness
of ginger (Zingiber officinale) in adults with osteoarthritis.
Int. J. Evid Based Healthc. 6: 311-320.

. Lopresti, A. L., Maes, M., Maker, G. L., Hood, S. D. and

Drummond, P. D. (2014) Curcumin for the treatment of major
depression: A randomised, double-blind, placebo controlled
study. J. Affect Disord. 167: 368-375.

. McDowell, K. and Clements, J. N. (2014) How can NSAIDs

harm cardiovascular and renal function? J44P4 27: 12-15.

. McCarberg, B. and Gibofsky, A. (2012) Need to develop new

nonsteroidal anti-inflammatory drug formulations. Clin. Ther.
34: 1954-1963.

Sandur, S. K., Pandey, M. K., Sung, B., Ahn, K. S., Murakami,
A., Sethi, G, Limtrakul, P., Badmaev, V. and Aggarwal, B.
B. (2007) Curcumin, demethoxycurcumin, bisdemethoxycur-
cumin, tetrahydrocurcumin and turmerones differentially regulate
anti-inflammatory and anti-proliferative responses through a
ROS-independent mechanism. Carcinogenesis 28: 1765-1773.
Samad, T. and Abdi, S. (2001) Cyclooxygenase-2 and antag-

onists in pain management. Curr: Op. Anaesthesiol. 14: 527-532.

Holt, P. R., Katz, S. and Kirshoff R. (2005) Curcumin therapy
in inflammatory bowel disease: a pilot study. Digest. Dis. Sci.
50: 2191-2193.

Hsiang, C. Y., Lo, H. Y., Huang, H. C., Li, C. C., Wu, S. L.
and Ho, T. Y. (2013) Ginger extract and zingerone ame-
liorated trinitrobenzene sulphonic acid-induced colitis in mice
via modulation of nuclear factor-kB activity and interleukin-
1B, signalling pathway. Food Chem. 136: 170-177.

Funk, J. L., Frye, J. B., Oyarzo, J. N. and Timmermann, B.
N. (2009) Comparative effects of two gingerol-containing Zin-

15.

16.

17.

18.

19.

20.

21.

22.

233

giber officinale extracts on experimental rheumatoid arthritis.
J. Nat. Prod. 72: 403-407.

Kang, W. S., Kim, S. H., Park, F. J. and Yoon, K. R. (1998)
Antioxidative property of turmeric (Curcumae Rhizoma) eth-
anol extract. Kor. J. Food Sci. Technol. 30: 266-271.
Kim, C. R. (2006) Enhancement of liver function by Curcuma
extract on acute hepatoxicity in rat. Kor: J. Food Sci. Ani.
Resour. 26: 386-393.

Choi, H. Y. (2009) Antimicrobial activity of UlGeum (Cur-
cuma longa L.) extract and microbiological and sensory char-
acteristic effects in processed foods. Kor: J. Food Cookery
Sci. 25: 350-356.

Hitchcock, E. (1970) Stereotactic cervical myelotomy. J. Neu-
rol. Neurosurg. Psychiatry 33: 224-230.

Grond, S., Zech, D., Diefenbach, C., Radbruch, L. and Leh-
mann, K. A. (1996) Assessment of cancer pain: a prospective
evaluation in 2266 cancer patients referred to a pain service.
Pain 64: 107-114.

Adhikary, R., Barnes, C. A., Trampel, R. L., Wallace, S. J., Kee,
T. W. and Petrich, J. W. (2011) Photoinduced trans-to-cis
isomerization of cyclocurcumin. J. Phys. Chem. B. 115: 10707-
10714.

Rana, P. S. and Jain, D. A. (2012) Evaluation of antimicrobial
activity of curcuminoids isolated from turmeric. /nt. J. Pharm.
& Life Sci. 3: 1368-1376.

Hernndez-Prez, M. and Rabanal, R. M. (2002) Evaluation of
the antiinflammatory and analgesic activity of Sideritis canar-
iensis var. pannosa in mice. J. Ethnopharmacol. 81: 43-47.

(2015. 8. 21 ==, 2015. 9. 12 AL, 2015. 9. 18 AXEH)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


