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Abstract

Tacca chantrieri is a perennial with underground rhizome distributed in the tropics and can
be naturally found in all over the country of Thailand. Isolation of chemical compounds from the
plant’s rhizome revealed many kinds of saponins. Previous pharmacological studies in experimental
animals reported the marked analgesic and anti-inflammatory activities. In order to elucidate the basis
of these pharmacological effects, saponin fraction from T. chantrieri ‘s rhizome was isolated, tested for
anti-free radical and anti-cyclo-oxygenase activities which play an important role in inflammation.
Anti-free radical activity was assayed by the DPPH (2,2-diphenyl-2-picrylhydrazyl hydrate) method
and anti cyclo-oxygenase activity was tested in RAW264.7 macrophage cell line. Results of the study
exhibited that the saponin fraction from T. chantrieri exerted anti-DPPH free radical in a dose-related
manner with the IC50 of 12.75 microgram/milliliter while the anti-cyclo-oxygenase activity of the said
fraction was clearly evidenced by the protein detection. These results suggest that the mechanism of
anti-inflammatory action of Tacca saponins is partly due to the anti-free radical activity and inhibition

of cyclo-oxygenase.
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Tacca chantrieri fresh rhizome
14.8 kg

shade dried

Dried powder
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macerated with 95% ethanol
evaporated under reduced pressure

Crude extract
402 g

dissolved in water and partitioned with hexane,
chloroform and n-butanol

the butanolic part is evaporated under reduced pressure

Crude butanol
3224 ¢

XAD-2 column packed in water
eluted with water and methanol respectively

Fraction eluted with water ~ Fraction eluted with methanol
| evaporated under reduced pressure

Saponin fraction (TCS)
105.04 g
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Active saponins (TCS) 105 4.07

<12 -



Ay a
4.2 naaaugnsnIHajavase
i @ a 9/ = as 3 = = 3 s o
ﬁﬂuﬁﬂﬁm1iﬂuu%1ﬂlﬁﬂ1lu5$ﬁﬁqﬂﬂ ﬁWﬂJWiﬂﬂUU\ﬂﬂ15LﬂﬂﬂHﬂuﬁﬂﬁ5$ulﬂ Aaaaulu
v o da 3 ' Yy g o 3 P = Ao g 1w
ANUAUAUDYUTUIZHINANUIVHUULASHNTOUYY 114;5“1J°VI 1 Tagiin IC50 Vlﬂ’lu']mklﬂ Ny

12.75 lulasnsuiaaans

100 —
T |
e 80 —
2 |
Qa |
S 60
=
on
S 40
3
v 20
X

0 |

0 10 20 30 40
Concentration (pg/ml)

] s b i
319 1 gnddugeyyadass DPPH vosanas luunnminuszyd ng

v 4
1A plot {luAuRALIIANMINATOY 3 AT

- ]‘3 -



. " cq v d = = 3 dy s 3 a
Vitamin C 1’]1‘]5!'1J‘Llff'l‘iilWI§j1u1ﬂiﬂﬂlﬂﬂUiuﬂ'ﬁ‘lﬂﬂﬁﬂﬂﬂiﬁu FWIINYUVLIMINADYYR
a Y o v @ da g/ 1 g o :,‘ a =t
66331@ ?I%Liﬁﬂ\iHJ‘LIﬂ']'lllﬁuwu'ﬁHNLﬁuigW'JN'F]'HNHDJ“Uuuagi.]ﬂﬁUUEN 11&21]1‘] 2 Iﬂtﬂ.lﬂ'l

150 N ld Wi 37.48 lulasnsuiiaaans

100
= |
A 80
=
e |
on 00
=] :
=y |
5 40 —
>
3
v 20
£

o — 15> NV INAT o\

Concentration (pg/ml)

dl. q’ﬂl 3 =
31U¥ 2 qududeeyyadase DPPH v04 vitamin C

v ¥
9 plot uAundvaInnIsNATOY 3 AT

<14 -



v 9 1] (v F=Y d‘ L= a ¥ c’n:'s 9/
4.3 msmanudutuvasavanaa Uiiun ludunivaasadnlinaaeu

diovufuduada TCs Annududu 1, 5, 10, 15, 20, 25, 50 Ug/ml iunan 24 F2Tu4
wuh davada Tes anuiuRsdemadianududugand 10 pgml Womuanududuves
Tcs MINIAANTAWYDUYAA mouse macrophage RAW 264.7 iy ﬁauﬁm“lugﬂ‘ﬁ 3 Tums
naavsaI0duna 14910 Chromophore MiAMAD913 1WaAsMTIY soluble formazan d1i29 i

ansadaninmsganauuaai 600 w1 Tuiues

s g 4‘ n( [ 1 9 [
Aty anududues Tes Amnsaldlumsnageugnidumsonay ae 1 doslunu

10 pg/ml

120
100
80
60
40
20

% Survival

0 10 20 30 40 50 60
Concentration (pug/ml)

71/ 3 1ARINIUOYTOAYOUWAA mouse macrophage RAW 264.7
Wetufuasazals TCS innudiudiu 1, 5, 10, 15, 20, 25, 50 pg/ml
= o

Wuat 24 ¥ Tug

a o) v o as:
A0 plot Eﬂuﬂ"lmﬁﬁﬁl'lﬂﬂﬁﬂﬂ’ﬁ@ﬂ 3A99



dv ::r d
4.4 minameugNsHudINsuanseonvaaulyl COX-2
A a & o A Y, ' =2 A )
({19390 TCS  Ianuiluiyaomraanina U uduLInnd 10 Hg/ml Yadonldniy
Wuduves TCS Awd 0.1, 0.5, 1, 5 uaz 10 Lg/ml .msldmsazawduada Tcs asldlumad

] ¥
nagoUnaUNITAUAIL LPS wuhdauenia TCS finnundudu 1,5 uag 10 Pg/ml aunsadudams

q

uaneeonves Cox2 Tdetraauysel

MIGUBINMIUAAIDBNYDI COX 2 VU SDS-PAGE U84 IUANA TCS 9 0.1, 0.5 tag 1.0

We/ml naasliiiudagali 4

Coumn 1 2 3 B 5

CoX 2

4 & > ' ar = =~
114 4 naagndudsmsuanvenyed Cox 2 Tay dauaday Tiuveuuseyd Iny
E =
UUBUVY MiaAIeanYes COX 2 Usnglimuilunoud
uaIUBUAN noVFNNAYIN B-actin NFTumsamivaulumsnaans
ﬂ’: d. e
103IA9N 1 control (14T LPS)
¥y
40IAN 2 LPS
]
UAIAIN 3 LPS + TCS 0.1 pg/ml
¥ 1
UDIA3N 4 LPS + TCS 0.5 plg/ml

¥ .
1OIAIA 5 LPS + TCS 1.0 pg/ml

- ]-6_



= )
Unn s ﬁiﬂl!agmﬂlﬁuﬂuug

qd L] [¥] 9 =]
5.1 ﬂa"lnmiaanqvlIﬂlmmuﬁﬂﬂmmmuuszuﬁ“lnﬂ
Tunsneasedl annsaadauendiuanas 114 105 niu snmduuszyd Inoaa
. F
14.8 nn. nseaalu Fouaz 4.07 Mnhmiinnam
= n(y a =1 ﬂ a Ao 9! ] U o
msilszdiugniduonyadasylae3s DPPH umaiiafiilalashwuas Tdwanageun
Vo e o a Yo a A a1 as
wiud wamanaaeu lagdsiaunsameumes lanumsnaaeu laemaiindue 9191wy 35 ABTS
af = 4 ar ad =
(Sanchez-Moreno, 2002) gn5MsAMBYYABATY AUAUANNAWITOVDIDIANATOU lUMTAZITIY
oyyadase lumsiinunsadl eyyadaszanars DPPH 1dgni1dalay hydrogen ion MINdIMdria
= o o = =] = = =1 - ~ ] ]
g TiTunamiuuszyd Ing i lidadu Tuan DPPH Miados Timswdoudainiaailumdes &
' ' ¥
awsadamganduudeinldenliii1d1ae3% spectrophotometry (Blois, 1958). i1 IC50 489U
s = d‘ -] 1 ar Y = o A =\ 1
anas Taidu nduou1d mmdv 12.75 TuTasnSwilaaans Funeu1d1szana 1/3 veea1 1C50 vod
vitamin C 1811018 (37.48 lulasnsu/iadaans)
¥ ¥
= o A w o
msanyIASeil 531419 lipoprotein (LPS) n3zAu1N 1aa macrophage @513 11ls@u COX-2
v ¥ Y
NAIINTUTUAY antibody 1WEIUAY COX-2 AsIVAITUsERRLFsduii Tnomsi ldinadud)
ar 3 a:‘.:::c;::a‘ 9 lddq;’ J (] ::'aiddy = =]
Jaanuduvesanmaau o1 lulidRadunaasn Ul cox-2 vuzhdimduninennisi cox-2
Y
5109 Tumsnaaeaill¥ beta-actin ilumsnagounruguasnaass
1 ar = Cd
NNSNATOY WU ATansIamsuaaseenvedllsaulueraa macrophage RAW
264.7 fignnszquaae Lps il hilidwada TCs uaghiidauana TCS luanududu 0.1 uaz 0.5
Qs 1 [ = daa ar A VoA
Tulasnsy /aa ua luwumsuaaseenved Tustulumaani Tes 1 lulasnsy /va wisunna

=1 b ' 1 o = = b i =
L‘i‘.lummﬁﬂﬂﬁmm‘ﬂuﬂﬂuiﬂ’n ﬁ?u’ﬁﬂﬂ“ﬁ‘liﬂuuiﬂﬂlﬁg’l!u3$‘iﬂﬁllﬂﬂﬁ11nﬁﬂﬂllﬂ\1qwﬁﬁ]ﬂﬂ

"
o @ s

4 & ar a
Lﬂ‘l«!"lclﬁJ COX-2 "]]’ﬁl'ﬂ‘l«!qjﬂilUﬂWﬂEUuUQ‘luﬂiﬁﬂ’Juﬂ'li'Elﬂ[ﬁ‘l.l
1 o oar 4:? dy 3y a v 1 Y] =Y ¥ =) = q{y
nanlavagd adted Fldmun dwadam lddusnnminuszyd Inelignidueyya
a [ q’.f’ [ 3 =1 ' = ar o a
paszuazduiueu lmila Tnasenddme duiu Suilulyld gnissiumssnauveauszyding

o o | ' dy ' ' o q(g '3
Cluﬁm*nﬂamﬁ"lﬁ'mﬂiwﬂumﬂauu ?)EJ'Nﬁﬂﬂ‘]JNﬁ?u lﬂuﬂﬁﬁ1%1ﬂﬂﬁﬂﬂﬂq%ﬁﬂﬂﬁﬂﬂﬁlﬂﬁﬁ

47



y = :2. = s
5.2 wansx‘nuﬁmﬂmumﬂmmw
4 v = ¥ = = = ar o [} 3/
1. MIAUNUN ﬁTi"-]J"lI‘iJu‘LJ11&&1’70“1«!‘igwuﬁblﬂﬂm]ﬂ‘ﬁ35\3‘1JﬂTi'E]ﬂLfT‘UTﬂUN'IUﬂﬂulﬂﬂ"l‘iﬁ’m

v ¥
ayyadaszuaziugimsuaaseonvauen lnllylnasendua (CoX-2) namsanulunss

¥
=1

[~ i 4 9 @ oa - Y a o s s dl )

i lumaminyuesannuimandyine nldesuiena lnnseengnisziumsonaui ldme
Yy ¥
s1eau T Aneumih
o 9V 1 & .fq" = d a o d’é‘l s s

2. swnoihweyadiunils  dluiugmlumsdszdvfndadaaiiiess fuemssmauuay

a { a oA a 1 a w o= 1 ar '
sedvihaniilszansnw azdasadunwinsunniiegluaaailagiiulade 11

v v

3. awselddeyavinaudieil  duaSumsldivayu lwsuseyd Inoim 18 lugusu oo

dautasIiannsald1dTasde ienaunums Ideumuilagiiv

& ]—8 -



5.3 Yorruauuy
=1 a o A Y a  a o« -y s o = a a  d
1. ﬂ’.]ﬁllﬂ'l'i"mlefIN'éJﬁi'NNaﬂﬂmcﬂigﬁjﬂ'ﬁﬂﬂlﬁﬂ%'lﬂﬂ’ﬁﬁﬂﬂLuigﬂvﬁqﬂ51HL%QW1mTU

aw 4 o o d ~ o o
2. asvumeAamendeRuRuszydIne  uazamznedouiminzay dmSunsign

o & A a oA a d
ﬂ;mﬂwuqaﬁaﬂauaummiNam%awqm%

A s oa oo a d Y o =Y A 9/ o S.h‘-:i
3. mstuvendnsinsmsdszary mslglssTeminnuszydlne ieduasesesnnnuin

v oo 3 qi: ; A

'lﬂmnm’s'mtmﬂummuazmmum

o =2 a a g oa A P = 4 a
4. ﬂ?iﬂ?ﬂ?iﬁﬂﬂ?ﬂi%ﬁ“ﬂ'ﬁHﬁLLﬁgﬂﬁ“lﬂ\‘NﬂﬁNﬂu"}%ﬂﬁﬁ1ﬁﬁﬂﬂﬁﬁﬂwﬂﬂﬂmm%’lﬂiu§$wuﬁul°ﬂﬂclu

-4
UYHY

- 19 -



UITMNYNIN

Conner, E.M.,. Grisham, M.B. 1996 Inflammation, free radicals, and antioxidants, Nutrition 12(4): 274-
277.

Jun Z, Chang-Xiang C, Run-min L, Chong-ren Y. Studies on the chemical components of the Tacca
Chanteraeri Andre. Acta Botanica Sinica 1983; Nov 25 (6): 568-573.

Yokosuka Y, Mimaki Y, Sakagami H, Sashida Y, 2002a. New diarylheptanoids and diarylheptanoid
glycosides from the rhizomes of Tacca chantrieri and their cytotoxic activity. Journal of Natural
Products 65, 283-289.

Yokosuka A, Mimaki Y, Sashida Y, 2002b. Spirostanol saponins from the rhizomes of Tacca chantrieri
and their cytotoxic activity. Phytochemistry 61(1), 73-78.

Yokosuka A, Mimaki Y, Sakuma C, Sashida Y, 2005. New glycosides of the campesterol derivative
from the rhizomes of Tacca chantrieri. Steroids 70 (4), 257-265.

Tiamjan, R., Panthong A., Taesotikul, T., Rujjanawate, C., Taylor W.C., Kanjanapothi, D. 2007.
Hypotensive Activity of Tacca chantrieri and Its Hypotensive Principles. Pharmaceutical Biology
45 (6): 481-485.

Lee S. K., Zakaria H. M., Cheng H. S., Luyengi L., Gamez E. J. C., Mehta R., Kinghom A. D., and
Pezzuto J. M. (1998), Evaluation of the antioxidant potential of natural products. Combinat. Chem.
High Through-put Screen. 1, 35-46.

Bradford, MM. A rapid and sensitive for the quantitation of microgram quantitites of protein utilizing
the principle of protein-dye binding. Analytical Biochemistry 72: 248-254. 1976.

Sanchez-Moreno C (2002). Review: methods used to evaluate the free radical scavenging activity in
foods and biological systems. J Food Sci Tech Int., 8(3): 121-137.

Blois MS (1958). Antioxidants determination by the use of a stable free radical. Nature, 4617, 1199—

1200.

-20 -



MANUIN 1.

Bradford protein assay

Principle

The assay is based on the observation that the absorbance maximum for an acidic solution of
Coomassie Brilliant Blue G-250 shifts from 465 nm to 595 nm when binding to protein occurs. Both
hydrophobic and ionic interactions stabilize the anionic form of the dye, causing a visible color change.
The assay is useful since the extinction coefficient of a dye-albumin complex solution is constant over a

10-fold concentration range.

Equipment

In addition to standard liquid handling supplies a visible light spectrophotometer is needed, with
maximum transmission in the region of 595 nm, on the border of the visible spectrum (no special lamp
or filter usually needed). Glass or polystyrene (cheap) cuvettes may be used, however the color reagent

stains both. Disposable cuvettes are recommended.

Procedure

Reagents

1. Bradford reagent: Dissolve 100 mg Coomassie Brilliant Blue G-250 in 50 ml 95% ethanol, add
100 ml 85% (w/v) phosphoric acid. Dilute to 1 liter when the dye has completely dissolved,
and filter through Whatman #1 paper just before use.

2. (Optional) 1 M NaOH (to be used if samples are not readily soluble in the color reagent).

Assay

1. Warm up the spectrophotometer before use.
2. Dilute unknowns if necessary to obtain between 5 and 100 pg protein in at least one assay tube

containing 100 pl sample
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3. If desirred, add an equal volume of 1 M NaOH to each sample and vortex (see Comments
below). Add NaOH to standards as well if this option is used.

4. Prepare standards containing a range of 5 to 100 micrograms protein (albumin or gamma
globulin are recommended) in 100 pl volume.

5. Add 5 ml dye reagent and incubate 5 min.

6. Measure the absorbance at 595 nm.

Analysis

Prepare a standard curve of absorbance versus micrograms protein and determine amounts from the
curve. Determine concentrations of original samples from the amount protein, volume/sample, and

dilution factor, if any.

Comments

The dye reagent reacts primarily with arginine residues and less so with histidine, lysine, tyrosine,
tryptophan, and phenylalanine residues. Obviously, the assay is less accurate for basic or acidic
proteins. The Bradford assay is rather sensitive to bovine serum albumin, more so than "average"
proteins, by about a factor of two. Immunoglogin G (IgG - gamma globulin) is the preferred protein
standard. The addition of 1 M NaOH was suggested by Stoscheck (1990) to allow the solubilization of

membrane proteins and reduce the protein-to-protein variation in color yield.

References

e Bradford, MM. A rapid and sensitive for the quantitation of microgram quantitites of protein
utilizing the principle of protein-dye binding. Analytical Biochemistry 72: 248-254. 1976.
e Stoscheck, CM. Quantitation of Protein. Methods in Enzymology 182: 50-69 (1990).
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MANUIN 2

HAMINATOUNEAIUDYYAd s DPPH vasdmuanax ltunnminusend Ing

Conc. (ug /ml) experiment 1  experiment2  experiment 3 Mean SD
1 5.80 4.20 6.90 5.63 1.36
2 12.64 17.52 11.61 13.92 3.16
4 24.02 21.78 25.24 23.68 1.75
8 43.79 47.51 46.20 45.83 1.89
16 77.29 80.12 75.61 77.67 2.28
32 82.95 84.18 87.30 84.81 2.24
64 95.58 94.71 96.20 95.50 0.75

4 o3
HANMINAROLONEAIUOYYADHs DPPH Y04 vitamin C

Conc. (ug/ml)  experiment 1  experiment2  experiment 3 Mean SD
5 13.14 10.02 14.02 12.39 2.10
10 18.23 17.67 15.34 17.08 1.53
20 32.78 30.24 3 385 32.30 1.87
40 57.61 61.74 62.98 60.78 2.81
80 87.65 95.64 86.48 89.92 4.99
160 94.85 95.88 92.14 94.29 1.93

=28



MANUIN 3

T 9 o A : " e
mﬂﬂﬂﬁmmmaz IDUATVDUFAD mouse macrophage RAW 264.7 Nogina WatunuaIsazay

TCS finnududu 1,5, 10, 15, 20, 25, 50 luTasnsu/aa dhunar 24 %219

Conc ([lg/ml) Optical density (0.D.) % Survival Mean S.D.

Exp.l Exp.2  ExpJ3

0 0.92 0.82 0.854 100 100 100 100 0
1 0.87  0.877 0.843 95 107 99 100 6
5 0.829  0.907 0.952 90 111 111 104 12
10 0.831 0.898 0.926 90 110 108 103 11
15 0.717  0.714 0.778 78 87 91 85 7
20 0.669  0.667  0.676 . 81 79 78 -
25 0.573 0.546  0.589 62 67 69 66 3
50  0.195 0.19  0.186 21 23 22 22 1
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