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Abstract — Sparganium stoloniferum Buch.-Ham. (Sparganiaceae) is a perennial herb which has been used as treatments
for menstrual disorder, galactagogue and endometriosis in folk remedies. The Sparganii Rhizoma processed, heated with vin-
egar, used to different purpose compared with origin in medicine. In order to estimate the different effects between pro-
cessed (PSR) and unprocessed (USR) Sparganii Rhizoma, extraction and systemic fractionation of the rhizomes were
archived. Inhibitory effects of the extracts as well as the fractions of PSR and USR on rat lens aldose reductase and on rat
platelet aggregation were investigated for the prevention or the treatment of chronic diabetic complications. Their anti-
oxidant effects, measured using lipid peroxidation of liver tissue and radical scavenging activities on 1,1-diphenyl-pic-
rylhydrazyl in vitro, were evaluated. The most of biological activities tested except rat platelet aggregation, fractions from
PSR were shown to exhibit stronger activities than those from USR. It seems that caused by changing of the chemical com-
ponents by heating process in conditioned with acetic acid. Compounds isolated were shown to significant inhibitory activity
on rat lens aldose reductase. Inhibitory activity of compounds isolated on rat lens aldose reductase have been tested  vitro.
1G5, (6.31 uM) of cerebroside I (V) was nearly equal to that (6.32 pM) of a reference compound, tetramethylene glutaric acid

(TMG).
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(1—4)-o-L-rhamnopyanoside, 5-ene-methyl-cholate-3-0-D-glu- Z23) ),

curonoside 5-& %8 R 118}51 29 %9 Miyaichi & pyrrole
carboxylic acid ester 5-& F¢] X1 312, Osamu Shirota 5
o] 2J8f 5702] phenylpropanoid gly- cosides’} ¥2] HH 0
o 1012 2 A= Bositosterol, B-sitosterol-3-B-D-arabino-
furanosisde, 3-(4-hydroxyphenyl)-2-propenoic acid, sorbose, 1-
0O-B-D-glucopyranosyl-(2S,3R,4E,8Z)-2-[(2(R)-hydroxy-
eicosanoyl)-amido]-4,8-O-Octadecadiene-1,3-diol, B-sitosterol-
3-0-B-D-gluco-pyranoside®] 6719 compound® & 733k
o1 Lee B 19953 1 7o) IF zHgo) 98 B
3 u Qept

Aldose reductase 2JAAIE I ET] X859} ool 9l
o] Zo3 AT = AL ofu] 2 L] ARk gt
FudAtEe] dihT(platelets)?] 557 @ © AlsR] AE
A Fui o) HREEY Fagdeye] w0 of
2]gt AMdell 719he T3 ¢ F-& flavonoid FEAEZNH rat
lens aldose reductase(RLAR) &}#i9} dHitstay) 4l &7 &
I FAl) BEshs BEEe] B T X8 9 o
AEINZ 7PES Bugh ) B

B =Ro= B4k (unprocessed Sparganii Rhizoma: USR)
al $=x]24k5-(processed Sparganii Rhizoma: PSR)& methanol
E FE3]9 o]F ATTEHEI S48 #8494 159 thin

layer chromatography(TLC) Hl 025 AREo] A &

2E AvEgith

3}, o5 z} B&o] thsle] rat 579412 aldose BYEL 9
#1242 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical < ©]§-
3t 3Paks}l A1, rat9] platelet aggregationol] T|XE A¢S &
SHHSEO T in pivosIH CCLE )8 A AFNET} SEH rat
o] 7t 2t FZ2ET O BEESY aHE gohgoEA 34
9 A A, Fof dofuhE g ARt FEje 150l
Aol mlAlE G Bt

Agdy

XYY
A el met F45 A8 100 g0l A% 100 e ¥
o] 3 WHAIF F, 100°CN 3023t =X3HAl FHRT

Soi2& A TLC Hs}

25 33 AhEssislch o|gA €917 22te] methanol 3
252 & 300m= @E3 ¥, n-hexane, ethylacetate(EtOAc),
n-butanol(z-BuOH)S] §iE o] g3}l aldlz Z42zf 334 Fo
Z7)E ARESt] 23] §F v 247k kb Esle] O %

7Zh SR dojXl FEEES WoR 74 2 rit AE
2] ZAAE 7P & olRolX| e MR E vISAelAM e &
A2 AE31 e, TLCY| loading®s #& 7t A2 10 mg/
me) F5EE &) 5uE loadingdtol ARskaL, 2494 73E7)
(254 nm, 365 nm)9} it 07 FFERGIch

=

USR 274 o2 5E £ ¥ B-sitosterol, B-sitosterol-3-B-D-
glucuronopyranoside, 3-(4-hydroxyphenyl)-2-propencic  acid,
sorbose, 1-O-B-D-glucopyranosyl-(2S,3RAE,87)-2-[(2(R)-hydroxy-
eicosanoyl)-amido]-4,8-O-Octadecadiene-1,3-diol, B-sitosterol-
3-0-B-D-glucopyranoside®] 6719) 882 Mrlox19s} 7ho)
2T A AN

RLAR 282 =M ¥ in vitro Y &4

a249) ZAE Hayman™ $o] A5 & ot =343}
o] AARIEY. & 3F9) =S A&l 11 S5 w2t
217d=F2] phosphate buffers 7Fste] vhaisisict. o 4°CollA
AAEEE & g AEAS 5] ammonium sulfate® 40%
A EBA7) T AAEE S A AE FHsl] Al 0%t HE
- ammonium sulfateE 7}8to] 1A17F 7HF AojE vhg 94
Fejste] doizl pellets HAFS] bufferel] sl F45 1
A AL vhe, aAU0% Sigit flel 2AIF 2493t DL-
glyceraldehydeZ 71AZE ko] REGA]Z]1 340 nmeliA] NADPH

YRS PaES SASA,

DPPH radical 27 §3 &34

DPPH radical 24 &3}2] £%& M. S. Blois®2] oz
ATtk 52 AlE7F € 4 mi] methanol Svljo]
> m/¢) DPPH £(1.5X10* My €3tk A20lM 5087 &
oFF ¥ spectrophotometer® Al45}e] 520 nmollA SHE=E
ERs] ol Qe ZFE ALkt

AE SF oM 2 LM

A= 180~250 g2 Sprague Dawley =3 ZFHE oE|Zz2 &
Q] b3 $+% 2.2% trisodium citrate(l volume)?} = plastic 5
APIE A7ellA (9 volumes)S AH3I EE50] 41& ¥
“F&olA 1200X gollA 10027 AAEE] 3t 4532 platelet-
1ich plasma(PRPYE A%t} PRPE 3l ¥ 55 3000X g
o4 15%7F thA] 9AEe)3lo] platelet-poor plasma(PPP)E
At

Yago] el wE T3] 2J0)E aggregomsters Al
B3] g3 71829 d4% 53 H4<] Born and Cross
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9] turbidometry method®l 7)Z&38to] A¥351rt?? PRPS
thrombo counterg AME3lo] AW 45 A1l PPPE AW
o] 75 1X10%mm’E LEUch, o] E 0.9% saline® 2 FAF
o] & 5xX10°/mm’= 3|45l ARgsIATk

PRP 049 m/E plastic micro-pipetieE AF&3}%] plastic
cuvette®] %711 37°CE FX%¥ aggregometerei] incubation
Al713 800~1200 rpm o2 WHIAZ|HA Al 52 748k 1
+ ¥ A+ EEZ (adenine diphosphate, ADP 2.5 M %=
collagen 10.0 ug/ml) 5 W= 3715tk PPPE blank® 3led 4%-
~683t 600 nmellA F3HEe] WstE 45k

CCl, 5040f 2|t lipid peroxidation

CCLE AAzsle] =4S AT AREES A7)
A 2403 B B T3 AAAF oY AEFEEL ofHE v}
Falol| FHRohE Mol g ANH sk, 7S HEd]
S0l BT}, Ohkawa, Hell 9J3t wbfi®o= 7122 1¢
ol 9uiF2] saline(F2] A HF)E 78l whastaL o] wiaf ol
8.1% sodium dodecyl sulfate 0.2 ml, 20% acetate buffer (pH
35)9} 2ol X0 2 (.8% thiobarbituric acid & ABE 7}8t
5 100°CellM 1087 RESAI 5 2ol 371519 »n-BuOH :
pyridine(15: 1)& H7}5te] 1583 A2 E § T 4.
BuOH-pyridine & #8lo] 34 532 nmolld 7 S$F-8 =
A os BEFAANA 2 S 2 A 1g9 MDA
(malonedialdehyde) nmolr=E EAJSITE

gy ¥ 0F

2} #&lo| 253} thin layer chromatography(TLC)|
pattern H35}

Table Ioll Vebd vle} Zho] =xJ514] ok& USRIl vlsia PSR
o S AR BEs B2 AelE B 90t &, methanol
of 9% +%5& USRY PSRo| 22} 7.20%9) 7.76%% ~1th
2] zpo] & HolZ 9UA T n-hexane £E Q] A-$ 0.12%7
0.46%%. PSRO| 3.89) B FH-& AH3h= A& & < Ae
], n-BuOH 22| 73-% 1654, EtOAc £2] Z-¢ 1385 2
5 PSRo] B2 FE55 YEISIT. o] wisie] 2} B8 v

2 & F& EF2 H$+ USR] 5.78% 9+ PSRO] 5.32%%
PSRo| AA FZHSIt}.

e} methanol 552 xfol= A LulE o] 43 X2
QIsto] A7 o] B Bo| FEHAY F& PR |
37} A& Ao AEsiovt, AHH R 3] methanol]
FEFM & g ARo] | A3 e FEFe] TPt
Aoy TRTh S/ 3 Felr] UeRdke] A ow ¢
A AEEol SA0] WolAle AIE HAS & 5 Qlrk ol
TR T V) 9 7l2EA AF 59 715 28l otHg
7] o] Hkgale] 1 SAdo] ad IR %ol Sk E A
o= Alg g}

Fig. 1o 2 =48 #2319 TLC F8E Jvehjigch. zzte]
st A7 22 A9 7 9o 2 4] st a9
o YebtRe] 235 A8k difto] x4 o] A% zb
o] Holal Sltt. n-Hexane 82 74 2Rl HZ71(254 nm)
£ o] &35t BN A Aells SAEA %okl v kg
£0] 2| Fef F 71A] o]} FLE WHIE #ET 5 QS
o™, »-BuOH 382 ¢ 4] dofl L2 Holwl spot
E0|(Rf=0.2, 0.5) AR L MEL spotE¢] TR S B2
& AAT WA, ZF 282 TLC FeEs Sl $=310

A3l B2 F AEWsht o]Fo)RS gl & & itk

EME U F=XEME 2EE9| aldose reductase HH[EE2

Table 1ol USR3} PSRS] 2} £3, = hexane, EtOAc, »-
BuOH ¥ H,0 £3& thio=2 RLAR oA 35 IC, (54
S 50% JAskE F5) B B¥ 3Tt

Tableel] Wrepbd wlel o] USRS methanol 5222 IC,, 3k
°] 9.96 ug/mic|™, Zt FEHE FolA EtOAc ¥-Eo] 7Fg %
3 oA A (IC,,=0.71 pgml)2 7= 7 o= ek} o]
B3] PSR 73 methanol $&5-9] IC,zto] 3.63 pg/mic]™,
Z FE8E FolXe EtOAc #8o] 71 23t oA 84(1C,,=
0.65 pg/miye 7HAE ACE ekttt

Table II°ll= ©]& USRS Z15-2& 4 #3E2] RLARY o}
& ICs#k& PSR IC, ko2 o] 4=3] 2%2] RLARe] 7
A FEE A vlwsERck o] A29E FgE B o, )0
9J&] RLARS] 93] &4¢] F7HE& & 4 Urh Methanol 3

Table I-The weight of each fractions and ratio of the fractions of Unprocessed Sparganii Rhizoma (USR) and Processed Sparganii Rhizoma

(PSR)
g/100 g dry weight of Unprocessed SR g/100 g dry weight of Processed SR Ratio (PSR/USR)
Total MeOH extract 7.20 7.76 1.08
n-Hexane fraction 0.12 0.46 3.83
Ethyl acetate fraction 0.37 0.48 1.30
n-Butanol fraction 0.49 0.81 1.65
Water fraction 5.78 5.32 0.92
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n-Hexane fraction

uv H2SO4
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Fig. 1 - TLC pattern of the each fractions of Unprocessed Sparganii Rhizema (USR) and Processed Sparganii Rhizoma (PSR). TLC; silica gel

G60 (F254). Co; co-spot of USR and PSR. UV; ultra violet detection by 254 nm () and 365 nm (

229 7% 2.54) olA RLAR 9Al@o] Z7lsigior o] &
g Wizl B23E 2 p-hexane F3o] 354 0|4, 53] u-
BuOH £329] 749+ 6] &40 71& & 5 3t

X

£22|E slgf=2| RLAR 24X &4

ol ATl s BatgoENE 2ElRL ¥ vt Al 6719
324 2 E RLAR A 84 Yolr SirH(Table II).
B-Sitosterol®] 73-¢- 66 uMellA 23.5%2] A/ IS HERILS
u}, B-sitosterol-3-0-B-D-glucurono-pyranoside 2} B-sitosterol-
3-0-B-D-glucopyranoside} 2o A Fefol] NS FF+
66 tM2] 5 550X 63.6% L 63.4%% aglyconeX Tk 2~3u]
9] JAFAE Jehiglt). o) wldAle] A9 2e] Al 9
3] aldose reductase?] acitive site -2 inhibitor pocketel] Fo]
g3 o wagt 6719 SRHE Foll 7P #/d0) v
3l 712 cerebroside I (1-O-B-D-glucopyranosyl-(2S,3R,4E ,87)-
2-[(2(R)-hydroxyeicosanoly)amido]-4,8-octadecadiene-1,3-diol)

2 AU FTOR AMEF tetramethyleneglutaric acid (TMG)
2} BEE 1C5(6.31 uM) #k& VieRiict.

DPPHE 0|88} &hists

Agol] ALg3H USRe} PSR 7} F-312 3MitsleS DPPHel
st EDA%™Z 1 @95 23 FAeleS ST ARE
IC, Zto2 gksalo] Table IIofl BAISISITH

USR3# PSRe| $-&E3 7k £8E&E Z USRY #n-hexane #32)
2 A BV} % JEH O R EDA%S] SV EE B
21, 0|5 % USReME= EtOAcHE 4 »-BuOH £#Eo} 73
ARFAFTE 7= Pleads Jehglien, PSR =
EtOAc ¥-8, #»-BuOH £8& ¥ sl BEEIT At a1s
HER ST

°]% USRS 7}F2E& 9 F3E<] DPPHe| thst IC,wk&
PSRY IC,@t o2 VFro] =x)4%-¢] DPPH skel v+ 9
FE AR v A4S T3l B 9, EtOAc 8-S A9
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Table II - Effect of the fractions of unprocessed Sparganii Rhizoma
(USR) and processed Sparganii Rhizoma (PSR) on rat
lens aldose reductase (RLAR), DPPH, lipid peroxidation
and rat platelet aggregation

IC5y (50% inhibition concentration)

.. rat platelet
RLAR DPPH Ll.%‘g. aggregation
(ug/ml) (mg/ Hll) peroxi tion (mg/ml)
(mg/ml)) ——/———
ADP Collagen

USR

MeOH ex. 9.96 1.92 3.15 2.25 0.26
n-Hexane fr.  42.26 na® 351 0.28 0.21
EtOAc fr. 0.71 0.35 0.82 0.17 0.04
n-BuOH fr.  53.52 0.85 471 0.69 1.12
Water fr. 80.72 2.36 15.6 3.24 245
PSR

MeOH ex. 3.63 1.13 1.20 2.57 0.29
n-Hexane fr. 1143 0.48 1.43 0.29 0.17
EtOAc fr. 0.65 0.40 0.76 0.24 0.11
n-BuOH fr. 8.79 0.72 2.37 1.21 142
Water fr. 86.88 0.75 9.23 4.11 5.73
T™MG 0.19

L-Ascorbate 0.08

Silymarin 0.82 0.30

Aspirin 0.13 0.025
USR/PSR

MeOH ex. 2.74 1.70 2.63 0.88 0.70
n-Hexane fr. 3.70 2.52 2.45 0.97 1.24
EtOAc fr. 1.09 0.88 1.08 0.71 0.36
n-BuOH fr. 6.09 1.18 1.99 0.57 0.79
Water fr. 0.93 3.14 1.69 0.79 0.43

non active.

stas Ao ol thFEe] FEE FEElA FAtsEd
o] F71dE & 7 ANt B3] n-hexane FEE2] 79 USR
AME S VERIA ekgkont, 5ol gJs 41 E49d
318 Hof |1 &FE L-ascorbate RrH= F3kX| 4L silymarin
Ho} 5 wjjoj]

2} homogenate?| X|E2HASI0) O[X|= W&k

USR# PSRe| 283 7t H8&2] Adzitslel st 9
2 CCLE AL °”L6}°1 AP A3 B57 55 &
o= Xl’éﬂ“‘}i} A E5S vk DPPHAA S} o] B &

ZEIM Ao uje} X]Z%J%’&ﬂ AAEH} F7HEIR e 1

AEe WielA 26012 YeRgT

JZi o

£1F| EXMSZE(rat platelet aggregation)0| 0|k W&k

Table IIof| platelet(3 ) $3-FT2H=<2 ADPS} collagen®l]
st USR¥ PSRE] rat®] platelet aggregationol] o3l &=}
E ICakeE Vel ARty e g tiiie] &5 73
EollX FE JEH R FAZHYA 28-S KoH, ADP
Ot SAFTREY collagen® = F5 8w o] wdstA A
4& VR
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Table III - Effects of the compounds isolated on rat lens aldose
reductase (RLAR)

Concentration Inhibition ICs;, pM
Compounds (Mw) ©M) %) (ng/m)
0.3 6.7 >66.0
B-Sitosterol (414) 3%30 165;38 @273)
66.0 23.5
0.3 5.1 58.6
B-Sitosterol-3-O-B-D- 33 28.9 (34.3)
glucuronopyranoside 33; 0 457 i
586 : .
(586) 66.0 63.6
0.3 79 30.9
3-(4-Hydroxyphenyl)- 33 40.2 G.1)
2-propenoic acid 33' 0 59'5 )
164 : i
(164) 66.0 89.4
0.3 7.9 38.1
Sorbose 3.3 229 6.9
(180) 33.0 41.5
66.0 78.6
1.2 21.2 6.31
Cerebroside 1 6.0 48.5 4.9
(769) 12.0 85.4
24.0 93.1
0.3 1.9 56.1
B-Sitosterol-3-0-B-D- 33 18.2 (32.3)
glucopyranoside 33' 0 35'3 ’
(576) 66.0 63.4
1.2 26.9 6.32
Tetramethyleneglutaric 6.0 49.7 (1.02)
acid (TMG) 12.0 86.0
24.0 98.4

w3 08 849 Aagls AdolstAl PSRY F5E0] USR
9 ZZEEE]' A3 ARSI A vEbsTh. #-hexane ¥
2e] B2 ALdstares ErollA oF L2vjolA 3uf AL X
Ae] B9t e 245 vEhigich USRS EtOAc £30]
ADP % | IC4=0.17 mg/m/, collagen % ® IC5=0.04
mg/miZ 7P Z3Ee oA Be VERISIAL, THS-C & n-hexane
Yol et AAE vk Ao R wx)of ot Rl H
3}Z EtOAc 39| anti-platelet aggregation 2H-g-E720] Z4
stV HstESSE & o USITh

4 =
AT AT 59 AR FdEsE TLC sl F25
2 dotrgion, o]59 J2jarge] Hals gy IHF
2] ¥l

o) Bﬂi}i methanoke
o]-&3t ABAFEZ Q] —irﬁﬂr x4y H]:L“ SALE olg
gt B-EoA tiF-E o] FIE oA WEE Bor ol
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£3], n-hexanedl| FHI=E vlSA £29 o] FrHAA Y
Efgith, o= E4FES AE F kst TR widAlEe] At
el el v)SAE A, doll E-Hyst sEEe] ¥
gl WE At g4EY, o]5 AERiskE TLCE o83}
of TSI

ok, A/ dwistelld= RLAR #1843 3bs 84S
- el g3 Ao F7lslsion, 53] RLAR 94 &
AelM= n-hexane®} n-BuOH 23l 22 3,781k 6afje] &
3%7Pt Vbt eH, DPPHE ©|83t AA591s SA] n-hexane
TEoA 7] Aol 3’%"401 ‘319\’1‘:}7} x| Foli= silymarin®
oF 5 o] sk A olg}=
H2 Ho] A3 °*7ﬂ] ]O]"‘ Q“J"ﬂ"ix_ TX] 3o
71 A o] oRliRE SRl O]'oﬂ"/]' wetr], ZAHEE X0
2t gk AR HEE BGlon o) AR ¥ishs teksl I
o] ok2j3ty W E zHsIqlth 3, S oY Eeld
cerebroside [°] RLAR A&/ oA TMGS} 5535 SAEA

7kae golsia.

019} Qol shilol|x] Hes)o] AMgx 1 x| W
2 O UEUIRS 1Ee] 273t o]FolR|1L gloH, o]
= oHAle] F/3/dRe) 3iEhA wisle| Wt 5F WEl, QAE
g o]&-E Wiz}l 52 Eo)d @A WsE fkstke et
Solgt wEy, ol5 whg-o] AAAR] A7} A&E BA
o] Suke QA yo] MEtH o7 FHE7IE 7|djgit).
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