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Abstract

Pinelliae Tuber (PT) has been used for the treatment of emesis, bronchitis, allergy, inflamation and
hypertension in Eastern traditional medicine. Its main effect is anti-emetic.

The effect of PT extracts on efferent activity of the gastric vagus nerve in rats was examined in
terms of anti-emesis. Both the methanol extract and the residual aqueous extract of PT accelerated
efferent activity of the vagus nerve. Hexane soluble portion (fr.3) of methanol extract by silica gel
chromatography with hexane-ethanol gave the most active fraction, 32E. An active new principle has
been isolated from 32E. Its chemical structure has been elucidated as 1-O-glucosyl-N -2'-acetoxypal-
mytoyl-4,8-sphingodienine, which can also be called 2’-O-acetyl soya-cerebroside I (1 in Fig. 5). This
cerebroside is the main component in 32E and the most effective principle isolated from the methanol
extract. On the other hand, the residual aqueous extract (fr.4) by ultrafiltration afforded a high
molecular fraction, PW-H (M.W.>100,000). Both PW-H and the polysaccharide, PT-F2-1 (M.W.=
850,000), which has already been isolated and purified by T. Maki et. al.,m also enhanced efferent
activity of the gastric vagus nerve. PW-H contains PT-F2-1. These results show that lipophilic and
hydrophilic components act as anti-emetic agents together in PT.

Preparation of crude drug PT has been studied on the basis of the above results. Crude drug PT by
treating with diluted acetic acid afforded a good-looking, pulverizable and effective Pinellia preparatae,
which contained much more 2’-QO-acetyl soya-cerebroside I and PW-H than crude drug PT did.

In addition, six unsaturated fatty acids were isolated from fr.1 as ACE-inhibitory compounds. Six
phenolic acid, two nucleosides and four flavone C-glycosides were isolated from fr.2. Ferulic acid,
caffeic acid, vanillic acid and thymidine inhibited PC-induced DTH reaction in mice. Ferulic acid and
p-coumaric acid inhibited homologous PCA reaction in rats. 6-a-arabinosyl-8-4-galactosyl apigenin
inhibited AA-induced mice edema. Digalactosyl dilinoyl glycerol isolated from fr.3 showed anti-his-
taminic effect.

Key words Pinelliae Tuber, anti-emetic, cerebroside, anti-allergy, aromatic acid, ACE-inhibitor,
fatty acid.

Abbreviations AA, arachidonic acid ; ACE, angiotensin converting enzyme I ; ANOVA, analysis
of variance ; C.C., column chromatography ; DTH, delayed-type hypersensitivity ; fr., fraction ; GPC, gel
permeation chromatography ; 7.d., intraduodenal ; PC, picryl chloride ; PCA, passive cutaneous ana-
phylaxis ; PT, Pinelliae Tuber.
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H:#kE  (Pinelliae Tuber) (PT) (2 [E T3 PHERL
ToHIA H A L SNMRAER L LIZ LR EN T3
A, BARTLES P LEAEE L (b TE 2, 1T
FEROBESFOZIRERERIT £ o&EE TEH, (1980
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EH, EKI, A, MIHICW2F T BENEKRE
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ZIEWY, HTVvAX— - REWELHE-RET 5
SENTER, BICEEOT EETH HIEKIE
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FADEREDFBITHFIHDOBN BB & RBIzE), R
L TIRBHEG DBKIZ DWW TRz,
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438 E (Pinelliae Tuber) 134 F 4 8 (Araceae)
DFEH T AL v 7D ANTBERCTHRETH B,
7T AE L w7 OFEWZIE, BARIERS (1996 F) T
Pinellia fernata BREITENBACH #%, "i[E# (1995 47)
T3 P. ternata (THUNB.) BREITENBACH AV 541 C
V255, M IZE—RETh %, Pinellia ORI Z L
Pobic, BATLIHE, WET6HEEET L ErmLN
Twa A, ERThvESnTw2,  E, OB
Y, RESKTL, 207 BEOTRE2BRE L Tk
LIz b oo B ETh b, ERTZ0EHIC 3AD
BN, BEOLEIOE I PECEIBRRNTH L, F
BAH D, WEHBEL, SHLUONBRLYPT 3,

Table I Treatment of emesis, allergy - inflamation and hypertension
by formulae containing Pinelliae Tuber

#h [ . H MR EE @ /-8B &
ANEEINRE 5 FE (6.0, KF (5.0), £% (1.5
SRR O e FEHEFNG FE (6.0), KF (5.0), Ef (3.0), &E (2.0), £% (1.0
FHEOE FE (6.0), ®E (2.5, HE (2.5, K& (2.5, A& (2.5),
% (2.5), #E (1.0)
hEHEEG E (6.0), H¥ (3.0), HHE (3.0), HBRF (3.0), #M¥ (3.0),
Pk 3 (3.0), HE (3.0), &E (3.0)
EM&5 #M% (10.0), H (5.0), #X (5.0), H#H& (2.0, A% (2.0),
RKAE O i JE (3.0
N 8 (7.0), 2E (5.0), R¥F (5.0), ®F (3.0), HEAb (3.0),
KE (3.0, A% (3.0), HH (2.0), EE (2.0), £% (1.0)
K% 50 (6.0), EE (4.0), ®EHF (3.0), ¥ (3.0), X#E (3.0),
ME (2.0), 4% (1.0), K& (1.0)
SeEIEA G | SR8 (5.0), E (4.0), K (3.0), KF (3.0), ®F (2.5,
w5 I IE o i % KHE (2.5, A% (2.5), H¥ (2.5), ?é*ﬁ*( 5, £% (1.0)
# K & (5.0), $UEH (3.0), *E (3.0), BE (3.0), M=% (3.0),
K% (3.0), A% (2.0), BHA (2.0), %ft (2.0), HHE (1.0),
% (1.0
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To28, EFELLREELZREBICHCO»EET
»5, HARENOBATERHAREFHANCEREN T3
HE X, KA HFEE L OWEMT, AREICHAYST
b, bILbNIMLERCERDOHRICHWZ2HEIIR U
LOTH b,

I RTEFOHFRICHIT 2 EENIEE

HH 2 EUMEIL, BATEF LD 2EHE2BL 5, £
I ARINLT=EDn 4 7izapiF st s (Table 1),
AR % 5 HET 20 T EERE (B) EokEl
RBoTWE, TLUAX—REZEET MG b,
MNEBEETEE (B) o) bo—D& LTnxkE* R
L, o E Tz 3XTal () B &L TBWTnw 3,
BIUE # BT A TR CE) (FH) Faw LERK
) EELTRAZINTVS,

M EMERERE & BYME D DIETE
s EER B 08 KIX in vitro DT XA+ T &
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X —{EAWE»ERIZ, 3oy rral) F(PC)
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+74 7% — (PCA) RUtHIE HIBTLAX—)

R ERET L2z, $BICh->TCT 2% F B (AA) F5%H
FREAIHIEER & b 2 5 3 R EEHIER D & LIRS
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IR IR L Lo, WS L CoBET 284,

T THNEDEHEET DONKRTH B, LHEICHTD
BREAET, AR L 5 Fig. 1 omE @ AEY», BT
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HMEERTEBEWIRAELH B, LUTF, ACE EWY
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(Fig. 1),

NV BRSO
V-1 ACEEE®E"

Fig. 1 » fr.l # & 5|2 Sephadex LH-20 T# 7 4 7
o=}t 7374— (CC) #4Tvy, DT u-Bondapak
CisC.C, CIGC.C. 247, 7N 77— )\ EFEKLFE, ¥
2, REFEBEOASHWAE Fox  BEE6E
PHEEL 272, 6oL Fox Bz wIn
LEWEBEImM TT70 % BEEN ACEREFHE 4L
72 (Fig. 2),

Pinelliae Tuber (100 kg)

extd with MeOH

residue

extd with H,0

MeOH extr.
(2.12 kg)

H,0-MeOH (1 : 9)/n-hexane

H,0 extr.
(1.77 kg)
Efferent activity of
the gastric branch of the vagus nerve I
fr.4 n-hexane extr.

(435.3g)

Efferent activity of the gastric branch

of the vagus nerve

|

H,0-MeOH (1:9) layer

Diaion HP-20 C.C.

fr.3 | H.0

H,0 eluate
(1.65 kg)

l 50 % H,0-MeOH | MeOH

50 % MeOH eluate MeOH eluate
(51.0¢g) (55.08)
Anti-allergic effect ACE-inhibitory effect
fr.2 fr.l

Fig. 1 Fractionation of Pinelliae Tuber and effect of each fraction on respective assays.
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Furfural derivatives Unsaturated hydroxy C18 fatty acids
| I : ?“ OH
Hooe \/\/\/\/I\M/\/\
OHC (o) CH20R 7
¢ 0.3)*
1:R=H (3.6) on OH oy (80.3)
2 : R=CH,CH(OH)CH,OH (—) Hooc . NS
3 : R=CHCH,0H (14.5)
! OH o (74.0)*
CH,0H HoOG ~ . _
4 : R=glc 2.4) \/\/\/\/\/\d\/\/\
oH ° (67.4)"
Ro. M nooc \/\/\MA/\/\/\
Ho o 9~—CHs :
on b A=A on oH (78.4)*
; doce” TN N = NN HOBO \/\/\/\/l\//\/\/\/\
5: R=H (15.1) o (77.7)*
6 : R=gal (=) Hom\/\/\/\/\%\/%/l\/\
(72.5)*
() : ACE inhibition %, final conc. 1 mM * : ACE-inhibitory principles
Fig. 2 Components isolated from fr.1.
Phenolic acids Nucleosides
o]
HO COOH CH,
HN |
. R o N
1:R=H p-hydroxybenzoic acid
. . HO 0
2 : R=OH protocatechuic acid
3 : R=OMe vanillic acid* (IV-type)
R COOH
N OH
7 : adenosine 8 : thymidine*
HO
(IV-type)
4:R=H  p-coumaric acid* (I-type) * : Anti-allergic principles
5:R=0H caffeic acid* (IvV-type) I~type : inhibits 24 hr homologous PCA in rats
6 : R=OMe ferulic acid* (I, IV-type) IV-type : IQthIFS thfe effector phase of PC-induced
DTH in mice
Fig. 3 Components isolated from fr. 2.
V-2 {7 LILF¥— - ZEPE W, 6FENFHBEEE 2 OE A 1872, PC#ERYEDTH

(1) IV B P L oL ¥ — RS E

77
(Fig.

BIGT, HERABRED7 2 V78, =) 8,

TTH, FER S I3RINEHEREEPoOFEM L EEICIV
P L L X — ) effector phase #IHIfEH # R L 72,
RIRFFEDFER, bl DsE L 72 fr2 IZEEI D 5
nrontT, fr2 &5 LH-20 C.C., MCI gel CH P-
20PC.C, x-Bondapak C,sC.C, /i —XCC. EZ1T

L MEEOF T U IR % B L 7
3)0

) TP L oL X— s

EH I NEEENTEEECTH ), IHEBERAD
OB b B DB $ TR S L5, 7 AN
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6 DT ERIREEE PCA JURIC T 72825, 72 L
S & p-coumaric acid (= #IIWER # e 72 (Fig. 3),
(3) AA BHFH RIS

it w-Bondapak C,;C.C. #4T-» 2B 4 BN 7 7K
v C- BB L NI, wWTROLAL TV ¥
—HEEEHIL koo, D7 20 AAFBREE
& #7158 BY T, 6 - @ - arabinosyl - 8 - 8 - galactosyl
apigenin (Fig. 4 » 1) icfgA# /AL 72, L& 13k
BHEBLNT, TB{LAY 3 R4 EFHRILEWT
-7 (Fig. 4),

I* : R,=a-arabinose, R,=8-galactose
2 : R,=p-galactose, R,=«-arabinose
3 : R,=B-xylose, R,=f-galactose
4 : R,=f-galactose, R,=fB~-xylose
* : Principle inhibiting AA-induced mice edema

Fig. 4 Flavone glycosides isolated from fr.2.

@) vz maEE

IEEBBIIAEER, [RETEALEZL, BROBEIC
AWbiad, THLDWIEIZIF L RS I LBE LT
Wb, PENKEDICOVWTE RSY I > BB
Tored 2, ~¥4 W5 (Fig. 1 o Fr.3) (&)
Brh 72, ZoOWSsLREENE Iz, EL 7Ol F
B, WIEHE, X7 o— LK RS RS
nTwi, KRENIEEDIZ O TRHER % 1T W,
digalactosyl dilinoyl glycerol (Fig.5 > 4) (C Ii#kaI5H
Wk R HEREEIGIER 2 R L 7o,

FEOTT VILE— - REFHAOREBLUCIL, LI
BEREA VAT b EF2Z N5,
V-3 REMEERRCEIEREE

AR VAT A A I 2R L TRE
ENTWAEEARET, FoO#EHERICOWTIZERKE
HBENWE D 5 Z{ DIFRFED L INTE D, KWl
B TEG L R TILA e e T A0 B LT - 72,
FAR, LM, SBEL I R B M RRE T & BEST
L, KL ¥ X 5 FH)5r T8 85 T4 T ¥ PT-F2-
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1 2R LR L 72 L LR e
BHER BT H2EPICOVTIERBATH - 72,

HEHFREND—ATH HHE & i3 1988 (2 @tz B
L i3k B GIEES R T O RE L Z L R
HLTwW3, FEOKEI X 2 IHEEHIC L 54 XD
2S5 —5 7 v b oRkEMEE R OGS 7 IR
w2 IR AT 2T RELE AR 2T T F
PR OMRRIRE RIRIL 2%, SEE AL 7T
IFRIoOMBRESERELL, LELEZEARATYIE
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L, 2N BIEcy), Ll (Etz5l&kEo§" =2
EERBEWT 5, ZOBEKRICHTL, FEOPIELHED
Iz T v FkESREEHR OEESOMES TR TH
5825, L TEENPORKIEN RS B~ E
132, KELSB»NL,

Fig. 1o #E 100kg % # 7 /— T L 7%
LR AS /= NEX ARUERERES 2 LICKTHG
LTEBL 72K X 2 (fr.4) Iz 2w T 2 ofikimg 2
TR, mEHCRGEERZEO:, e TREED
PG A KA TEE Sy 0 & 7 & TR ISR L TR
THEZEDMLPIZ 52D T, THEIZOWTE LTS
Ex DTz,

ARE )= INEXAEK-AF /= IIZERRL 2~ %
o raBLUE ZAERR X ES (r3) 28
TTL7z. ol ~¥ ¥ 24353 gz > Silica
gel CC. 24T\, ~¥H -2 /—NVRTIHERERL
2o FOIOIBLIY /—IEHEL Y%, 32%, 64 % EH
45, T bb 16E, 32E, 64E i 100 mg/kg (i.d.) TH
BESORELRIEERM 288072, 209 5 32E EHH
FLMOIRIEEM 2R L 2, £k, 32E 2 58T
UM Lz, ok, %5172 32E By o> &t 189.2
g ThH-7, 32E % CIGC.C., SLH-20C.C, x-Bon-
dapak C,sC.C. 247\, L 7u s F10H, ZAFuo—
BOWEIK 1 fE, FREFEE3FE, ) 77 &) F2FE, #EIRHE
4%, Fr20Baiboths B, FEEL - (Fig 5.

09 b REBGNEL L 6FEIC DO THEHE D
BIEERHAZREL 2 A, moRb £ - HH L
7'a i F 1-0-glucosyl-N -2'-acetoxy palmitoyl-4, 8-
sphingodienine (Fig.5" 1), ¥ % b 5 2~ O - acetyl
soya-cerebroside [ & L AR T & 2 {bAHi2, 50 mg/kg
(id) THEZHREESHOBRHE 2D, 20T
digalactosyl dilinoyl glycerol & V) ./ — L (Fig.5 7 4
X 5) CERiEMERIA A b T2, soya-cerebroside 11 ¥
sterylglucoside (Fig. 5?2 & 3) i2i3 b3 %4h5 LR
EEBIDE S 25, 3 F 8 (Fig. 5 @ 6) 12134
AL Nh - 72, % B soya-cerebroside 13 1990 4F
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Cerebrosides

W s V.
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Ho ‘J\(\/\/\/\/\/\/\/\
OH
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. H
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]
L]
o W/\/\
H
OH

OH

Fatty acids

fooe Ve Ve Ve VaYaVaWaN
6 : palmitic acid

N AN TN NN
oleic acid
HoQC

NN TN NN NN

5 : linoleic acid

Triglycerides

Tm o0” NNNNE NN NNNN
T"oco PV Ve VAT Vavd
beoco 7NN NN

cHOCO
CHOCO

CH:0CO

Sterylglucoside

L]

Galactolipids

HO
Ho o
OH Ho O—CH3z
N —
OH HC=QCcOo
oH |
H

o —
! HOCO
Ho
Ho o
(L] Ho O—CH:
N
OH HCmOCo
oH ] — —_
croco
oH
Ho
Ho
o O—ll:ﬁx
OH HCmaco
cho — S —
L, cmoco
Ho
Ho O—CHa
OH HCmoCO —
choco

* 1 1 significantly accelerated the efferent activity of the gastric vagus nerve

Fig. 5 Components isolated from fr.3.
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compound yield
1 31.94%
2 7.41%
3 15.97%
4 5.78%
5
6

0.98% (GC/MS)
17.36% (GC/MS)

total yield 79.44%

Fig. 6 The yield of major components from 32E.

gy, AN LIk 5 TRED ST Lo THBE - B3
EEINLLDTHDE, (LAWIIZREHRR2 % TEND
ZERFEZ DL EFEDREEIUEL Y A S I -
REEZ D, R “EHM” THLHEFES 2ZENERI

(Fig.6) T bF 2 6 BDEGWEERL, 32E &
Wl L 2o AER, MERRFEoOMBEEESREERERL

(Fig. 7).,

—J, AF— MO LERE S 3 50K THIH
L7zKkzx 2 (frd) (22w, BIVES CES THEHS
PW-H (457& 10 T L) &5 TS PW-L (5F&
10 HFUTF)icAmEL 72 & 2 A, PW-H ic) A 100 mg/kg
(i.d) THELMZEEESREER 2O, 29Tz
BARGICE D AEFKT X b 5 BERR S X o4tk S0
PT-F2-1" 12 L [ U & O B 7 iR s SR iE 1R %
B, kB PW-H 2 50gFs7zhy, Zohiz PT-

_ £ *
. [l 32E fraction
200 - Six comp. mix.
—
°\° -
S
@
@
o 100
3]
=
o_jié%

30 60 90 (Min)

Fig. 7 Increasing activity of 32E fraction and six com-
pounds mixture on efferent activity of the gastric vagus
nerve in rats.

Expressed as mean percentage increase+S.E. 30, 60 and 90

min after administration (5 or 6 animals/group)

* Significant difference to control activity (before adminis-

tration) by ANOVA

Dose : 100 mg/kg (i.d.)

Six compounds mixture : Mixture of six major compounds

in proportion to their respective contents in 32E

F2-1 & 3N Tnwb 227 NREIu~= 7774
— (GPC) THELL 7=,

bbbtz 7 v b ke OEESNEE % i
L, ENEEE L THRKERYYE #ERKL T& 2
5, FEOKEERIGOEEAERIET T THII L E
HHEL, REgBsnZznsr2L 7ol F2EETS
BREThDZEEHL2I LI, TRBEN ) bk iE
CCHBRESHPRIET2L00FBLL 7ol F2-0-
acetyl soya-cerebroside ] TH 5 Z & #BHL ML 72,
ZHUTE T “EiGRKEENT L) REoELE
REAWHE,» L LEET 52 ENTEI,

V $EoEEEN

BHENTHEROII LA YRRYPEET, EHLHD, »
DALV LIKARGBTRHEZ LEY, YHEIIAGEE
L, BFHEELR, LT, HESKHBTHS 2
ANELETH D,

bibiztERE chHgm & RE T, L ofEEmE L
ZR L) EVREEEERM BB OVTRETL 72, &
BB OB FEC OV TIHEH 1T b,
LBUEE T, BIITA, KTOEL, REH THLTIHELE,
HE, K Ak, KCTOREL, BiF o elgEs v
LERE, ¥ K BIFATREL, 5P E I
Tt TREIE 2 EFLEFOERFEIRLNTSE
2o UL BECOWEDHREL &5 L, BE»r R
HCHEE L LR BEFABMRICAETL 2,

HAREICDOWTE 213, HEP 2 IXHEE, &) &8,
FREBE U L 72 b olt, HT A TREL2L0 &
BN, §o AT ORI EARABNL T, ot
PHEELCAKEB CUET L Z iz L, FEC
DWTEZIE, BBEMn £ 58ETEWE 2- 0-acetyl
soya-cerebroside 1 » KEWDOHMES Tl PW-H
DEEPLFHET 2 Z iU, B2 RALRER, 5
DA T AL » 7OBELZREHAKEL, 1% BEERX
BHICER L 2, WK T 24 BERDKB L, SRR L 721E
16L& Pinellia preparatae »%, YEMK A EATHE ShIC E~N
HEEL L, POBBEDOFEL T » tEmv s R E
1772,

E b )i

EEOE HEAEPREERIC I, KBS 58
PW-H & &L ICIRE G b TWaZ 2 RHEL, IE
B b, iEEL 7oL F1-0-acetyl-soya-cere-
broside (Fig.5 N 1) " E 72 5 FMEXG TH L Z & #H L
MLz, FRXORRICETE, Rebr OME LG
BT E RS L 72, FNUSNS, EEOBHT L ILX —-
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RIEWHE RV ACE BEEWE LHFE TE 2, EiE L ER
&L 2 RSy B3R &0l L CREDORENIRN £ — 5
HHDLZENTET,

PLEDEREIL, AXHFRUSELBPICEIT <D
SerE R B RATN OIS D EVIC b7z 5 R
HOBMTH L 2FRRELL 2, BEFHEITRICHY
72 RPRH I Th ERL A L BRI R X EAFFE & L T
PR EFE LI, $ R ALOERIC G ER K EEFL
KEAZ, LM EATOMEMEEMIEE, AL,
ARTFEELLME R R T L, MEERE, #
#, FBL 3 vELLFRIUPLEHLET,
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