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FE (NVF) I, DIREDYIDEBRLIERETH Y, BAERA, hEE
HMICNEHINTWIEETH D, RMEADFELRONICENT L, 87 38t
RIERICE DIRMRICEH ORISR (1 A1 H) 2E L0340, PEZTHEERSELE
h, EZAREFAL TEAR L AZFEN LFERHE M S, — A, BEDOAKRT
BHEBERESERRESINTEBENTIEBIIAL, TORBRIE/IMEED [—A%EE
B (1738) &3, EESHFERDPSHRBEREKEBRI—FTILERAVTHE
HT3HEEARL, BRI -—TIECBRT LU RERS I Hr g T &
ERHEULA, ZUT, ¥EBRRMRER BB EA3EZIXITLETS S
ET, BRI —TINEANOSEIBEI L, FEIFAHIETIAI3EIRS I V2
TEBTHDIZEEBELNIC L, &5, HIRERRAICIHITIRED v ILIF
> (PTL) PHEAETAIEERELBEICLYBELG,IIL, BKNEEIFEET
FATHIET 2 2 LIERERAD PTL AR, SBEND 2 &, COEROEIRS
VAUBTHBI I EEALNIC U, FEILEDIHA A, HRERERAEICER
T2 PTLOEEDNKENWS EEHRL 7,
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Abstract Pinellia Tuber (PT, the dried rhizome of Pinellia ternata) is a crude drug listed
in the Japanese Pharmacopoeia and the Chinese Pharmacopoeia. When untreated
PT is taken orally, it causes a sharp stinging pain at the throat due to the needle-like
crystals. Therefore, PT is recognized as a poison in traditional Chinese medicine
(TCM) , and processed PT using ginger extract is often used. On the other hand,
PT is not considered poisonous in Japan, and there is no custom of processing it.
The origin of this custom was found in Kagawa Shuan’s Ippondo Yakusen (1738) .
We developed a method to purify needle-like crystals from PT using water and
petroleum ether, and found that the needle-like crystals that transferred to the
petroleum ether phase caused the stinging pain. We also found that the partitioning
of PT-derived needle-like crystals into the petroleum ether phase was reduced by
treating them with hot water or ginger extract, and that the active ingredient in
ginger extract was oxalic acid. Furthermore, we demonstrated by immunostaining
that Pinellia ternata lectin (PTL) is present on the surface of the needle-like
crystals, the PTL on the crystal surface is separated from the crystals by the
treatment with hot water or ginger extract, and that the active ingredient in this
action is also oxalic acid. We speculate that the PTL present on the surface of the

needle-like crystals plays a major role in the thorniness caused by PT.

Keywords : Pinellia Tuber, acridity, processing, ginger, Pinellia ternata lectin
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HET (ANVUH) WL, BT AE T ¥ 7 Pinellia ternata (Thumb.) Makino [Araceael
DEIELIZMETHY, FHHARERARERS ", PN RLMER 2020 4
FR2 (LLF, $hEZER) QSN TWBEETH S, LEIL, FEEME,
BEBELE, ANEBETERE, BEOBARDEFTERE T TR, FETHLIAH
ERTVWARFICEE SN TWS Y, PETOFIHDELIZZV~AEL, §
2 FERMCREFE N MERER] bBInTns Y, BIEOHESRTE
B, B s, Bk, JEERE & B, IIESER, MRS, KRG,
JRRSE, HEREER, TR B IS L THER SR, BRIV TR, K, 1B
i, AT BEHK L HIOFHEE B ISR SN TWD, BARTI, Hi,
S (W72 &), $80%, FlKk, b, £, BREKOSE, B, BTt
HEICEREh TS,

FEE, K2 TERNCERIN [4ERER] 1T T8 PdHd Lo TE
D7, PESE 2020 SRR T D REBROLEIZEHETHY, BHRBRICHIRTE X
ERLEHENTND Y, EEE, REBROYEEZREOMICERT S &, WERCR
WTHIWIBER 24T (BUF, ZOEREZATA T EHRT D), TOAHTAHIX
PEWCEEND Y VBT T LGS SHIRFERPAEMRICH X 5 Z Lic k-
TELDEENTWEY, 20k, FESRTIHMEIRIC L 5 HE O %
DT SN T E o, FESKH 2020 4E/RY 12iE, 3B OBIAShIEE, 7
Db, E¥E, BXELFELENPNEHINTWS, EFREITEAKZINZ T pH
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M2 PRI L B EORRICEE 23— 2B EaIc R 5 £ TET I LIckY, #
PEIEI a AV EMA RAZINRICEEZMA THES 522Xy, FF
BIRELZI a UNVARBICEL TRIESh S,

HAMR S TiE, REOKE LT [k, OROMIEMET, #ICHENZ <
BEET) LEELTWE Y, 2 mkEE, [HesEAeEER] Y itk s L T,
PUVABRZ L LT DI E NV, Rk, G234 /2, L3R Lic k<
BEHLND] LHY, BEHRLEENES DL, FORTANRELDY
HWTaUIU32L97%, FREBREOZ L ThHD, [HERER] 07— 27 VEl
SR T2 <BE] OERIL harsh taste T, harsh 1T REZ, FSHFES L, &0
HBEERET D, Lo T, <RI, BRLTAHAH LW HFETHRE
U 72 HI0R Tl v,

F 72 AAEE S CREREBOLEEOANNHEINTEY, FEOBEERICON
TORHIT RN, JEEFEEIC L VAR S i —R B 8A 297 FER IO
S o 3 A BUA 148 ShH D72, BB LT EERERS S-S BTk
PO BROEFEZICBO TEEOBERII TR TR, $72bb, HIE
DEATIREEFEHRLIIRAINTES T, TEORR L ITAEXERS, &
AL, 1738 HEICHFNMEBPIL L7z [—AEIKRE]" 12k b, 2hicks e, &
JIMERE & £ D3 F 1o bIZEBICEE ORIE 282, WORAEE L b o7z &
S EBBICHESE, LEIIEIEIC L VESNHIT S 2 LD EIET B RE TR
WEIERSIT . FEBE, EEITR 30 4R, HBLTRL S Z & T, WM
2 R R T2, B ORBREZZ T -5, EE (5% 20T,
EETREREET D LIREOEEEIRR S 2 L E R BB T RETR
WERARTe, BARDERBIRE S ES 2T LIERIE L 2 KR 2 13, TR
MBI b B EEOFICMT kA5, £EIC LV LE OB S
T, HHEEAEERHERL TEIRTHHBENZR, L 1939 FITh< Y, DIk,
HATIREE 2 AETEEL AN ERETR L 8o 19,

AW TIE, EERRMUD L, FR3ELETUETE LT, A H1 HHH
RFBAH=RANEH LT HZ LR AL LIZERETY, —EORENH
DT, FhERHT5.

LS ENSHIREROREIBOKEL > 72

TNETORERPLERERE SHET 2RI, (K LSEEC L v iThh
TWERY, FUFURizeRRICR 2L IETERY, & ZATPall i, #
v A EOED SRR EEET ABIC, AT —T L EAVWD FEEREL
=W, ZomEEb i, FEROKRBRCAMT—TAEMAT, KA
MT—F NV THE LT L 25, $PERPIAHRT—T VBICEITL ToiT 53
G INE (B1), 77 b amm—7 VBITIER NN L2 D,
ZOHECLVMEOEVERERZEUNTELZ L2 RVWELE Y, FHIC
SENDERERIIL 2B TAPRLED L EINTWEY B, HTHD
VaUBINATTLAPKERHT =TI EDOHE THBT—T VB~ ET D
ZEEFEZCLWI LD, $HREROREICY =TIV Y AOEPEHL
TELT, MOPOFMEDCEBFEROREITFEL TVWD Z LRI
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oo HERPLAWT—TVERNT, 77 ROR AR WERRRE & R
I 5 5%, PEX (petroleum ether extraction) &£ fHT72, LaL, 2951 T
BlegtiERE PEXFS) KCHEBEY T, ToEEERIMEAT2DIER
HThol,

(A) (B) (©

1 ¥EROBWRTE
(A) NPT ROEBR, B) ERBLICEN T T oRERVAFEEROBEER, (C) PEX #&o

AR EERELBEZNET S LT, FHRERREOBRK
TEHSHEES L7

FHOKEBEREZ 18 X g, 10 0HELDHT S ETT v MU 2R IE,
HIRME A 2 S & BIE 20 8E 1,000 X g T10 oMELDEESS 2 LT, hEE
Bz, TOWEICKEZMA THBREBES Y, HHEHETL L, bOBREDT
TR GG R R ST, T OB %, LSPS (low starch Pinellia Tuber
suspension) & 4T 7z,

LSPS % 100°C T 30 7 /LH# L T K/ AWM= —T VR 21TV, AlT—7
VB EBEMSE CTHE TS L, AN —T VHIZOET Bk OEIG 3 & 2T
DL (B2).

(A) (B)

2 100CT30AELALSPS 2K I AHI—TINTHELALENDARBI-TIENENETE
(A) LSPS =R T 30 HEMLIE L 26D, (B) LSPS % 100°C T 30 SRME L =3 D,
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EBDAHAHICHTIELEICLBIHERADZXL

bhvbiud, ZoOgHREROEE OB 2N LRSI, Al —T VEIC
SECT 2 SRR RIBRIBIR O E (660 nm OUOLE) ZHIET D Z L THIELT

50715, sHIREE A M ERERYE (RDA, raphides denaturation assay) #&Z% L 7z,

LSPS ZHREDEZFUKIIH = 2 L &R T, 40°CT 90 A v F 2—
ML, TDOERDA Z1T-7c, TORR, FEERFEROAMT—T VE~D

B, ALK e LB X IREHRAF RIS L. (B3).
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Raphides (pg/ml)
2

~
(%]

0 5 10 15 20
Ginger extract (mg/ml)

F3 4EHKMHEIFAOYEEHKESTHESE
LSPS#ZBEENDEEIXXEEHET, 40CTONEI > Fa~xX—HL,
RDA &1To 7 $HIABROBRBMI—TIVEBROEELBELOHEBEREERESH S
PUSHBRIEL TREREMEY, T -2 EHRERZDEE L LT, FHLEEFRE (n
=3) TIRRL%, #MEtiLBiz, —TERESMAHE, K710 —-DZERE
IZ&WFT5 76 **P < 0.001 vs control (0 mg/ml) &,

m AETFRACETENSFEHIREREEEER A3 2 IBE o/

HEZET X 2EEND P E PR REEIEER S ORE 2l Alc, EETFR
BRICEEBEIE, Al=—T NV, BT, n-TF =NV ERRSEL, &%
BOKBIZABEDA Y 7 —VEMZ, 80% A X J — VEVEH & NIRRT,
FNENOREWY 5Tz, FOREE, FE PRI REMIEER 21X 80% A ¥ / —
VRIS A~AT L T2. ZODHEITRWT A Y J — )VRIEICIE, BHE, 4V =
Vg, 7 1, ik, GRS ORSTFEREEMIBIT LI TSN D,
FIT, TNHDRPPOEREBRICER L,

W EENDERBLRILE LT, B, 7V, v~V AU, VT,
vavlg, WAEE, aN7BERY, Thb 0.1 M $o8 KRR & LSPS &
G, 40CTI 74 v FaX—hL, RDA 2{To7c, ZOFEE, ERLT
TRTOHEHEE THEREEFINEREHEE 2D, FICY = VBRI WEME
B, WNTI U, HEAEE, V2 IBOIETEEZED (K4).
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e EEHRERICIE, WS RES YOV OF 2 (Pinellia ternata lectin,

Raphides (ug/mL)
NN W W
8888888
o

a o

Malic
acid

Oxalic
acid

Maleic
acid

Acetic
acid

H
0 I3 o
] o] | OH H
)I\ou " oH A, HO
0 OH H

Citric
acid

Tartric  Succinic Control

acid acid

H4 HEBKEHIFZOLEHIKFERT TN

LSPS # BIBEDEMEEAHE T, 40CT0 /MBI >F2~—rL, RDA %
To7e T—R2IETFHIZHERFE (n=3) TRARLL, HEHIELR, —xEES
BAHE, AL 7I10Z—-DZERTEICLN T, EXZT7ILT 7Ry MET,

P <005 THEBLENH> 7o

PTL) BE&FENhTIVE®

FERPSME L 72 PEX ffh % 0.1 M AIC1,/0.15 M KAL (SO.) o /KIEIRICER
5% 7V VKT MY U

L, 7o E R —7 v THR, HER,

L (SDS) WIRICEFEL, 15%DORY 77 U AT I RZAEHHL TSDS- R
77V NT 2 NEXKKS (PAGE) TOH, FVver/~y—7 VU7 T )—
(CBB) T L7z, TORER, PEX R HH 14kDa N RodvEoiviz (B5),

AIHE

6 BAFEEFS

| « 14 kDa

R IAY .

10 kDa .
P

5 HEPEX#ERISHES/NIED SDS-PAGE

PEX @D 52> XU EHH, 15% KU 77 VILT I RFILTERIKE, CBB

27, Lane 1, PEX#E&ARI —F/ViBHES.

£t Voll4 Nol 2025

ZONY RODFREBIETBIHIC, N REEVHL T, X7 FESIET
BEE LT, ZOREER, ZONVRII2200RLD 2 NI BRI EENT
BY, RSN ET I VBESIEL, NEHEIPON LV, VEG;PET;FEN;
TEYRok, TRHDOT I/ BEIOHMAGHOEEFAEL, KEHIICZON
VRIZAFAEY ¥ 7 L7 F 2 (PTL, GenBank, EU199445.1) D& Eh T3
HEEFHLEZ (R6).




FEOAHAAICHTIERICLBHEERXA=Z L

MASKLL-FLLPAIFGLVIPPAATAVGTNYLLSGETLNTDGH

MASKLLLPLLPAILGLIIPRPAAAVGTNYLLSGETLDTDGH
putative sipnal peptide

Lnucnsnyx‘ﬁiﬁ Ehvﬂﬂgcuwosnraxxcnbcxnr

LENGDFDLVMAEDchla v GNWQSNTANKGRDCKLT

LTDRGELVINNGEGSAVWRSGSQSAKGNYAAVLHPEGK

LTDRGELVINNGEGSAVWRSGSQSAKGNYAAVLHPEGK

LVIYGPSVFKINPWVPGLNSLRLGNVPFTNNNLFSGQVLY
LVIYGPSVFKINPWVPGLNSLRLGNVPFTNNMLFSGQVLY

GDGKITARNHMLV VEEEGKYGHQSNTHGN
GDGKITARNHMLV vLleGKYGWQSNTHGN

GEHCFLRLNHKGELIIKDDDFKSIWSSQSSSKQGDYVFIL
GEHCFLRLNHKGELIITDDDFRKSIWSSQSSSKQGDYVFIL

EﬁtcgﬁvIEEPAIHATSSKRSAAAQBTNIGNVTBKUN

GELVIMGPAIWATSSKRSAAAQEEMIGMVTEKVN

H6 BE5TROSN/14 kDaDNY KOT I /BERIILPSFRHINEAFIEL YLy
F > (PTL, LC764429) & GenBank I EU1994451 & L T&#EEh TL /4 PTL
DEFOHE
EEEH EU199445.1, TN SEIANTAED v+ VREIPSBE, -4 LT
BEPTLO7 X /RS, RO TIREDS5 7 I /EEY, RIS TRLAENC KD

73/ BESIFTTHRENLES. TROTREE, BETTI/BIRL3S
ERT. BRI, RITHR Y TOIRTHBEY SFRSNE T/ — EEIBL

mm HSAED Y OVRENSDPTLDI/A—Z2F LHMBDER

T AEY ¥ 7 OFEERIZED D total RNA ZHi L, dT 75 A ~— L ¥R
GEEFIC L Y cDNA 2 L 7z, PTL ® mRNA E% (GenBank, EU199445.1)
DFA—=TL V=T T T7V—LPbRF LS T A v— % HL TPCRIC L
DEAEL, pMD20 X7 X —icY T/ u—= 71Tz,

Bt L 72 PTL cDNA 12810 bp, 269 7 X /OB K Y XTF KEa— K
LTRY, ZOFPESTFEIF293kDa o7z, TORY TS K% Genbank D
PTL L5 &, BT AEY ¥ 7 L7 F v (QNL35375.1) & 97% DM %
HLTWiz, ZOPILX, B3ITRLEARESNEZRTF REFI L L T,
UEADT I JBRICERER D -T2, ZOX 7 LFF FEFIE, LC764429 DT 7% v
v 2 %5 T DDB] DNA 57— 4% R— 2 (T8 L 7.

Mz PTL AR T D 720IC, ¥ 7 FVRTF KD &KV iz PTL il %
pET45b X7 Z —icH T 7 v—=271L, KIHE BL21 (DE3) MRICEA, FEH
7z, AL A % PTL 1X, SDS-PAGE f#tric X v, #i S 549 28 kDa
DN RBBLN, NiNTAT 7 4 =T 4 BT L, BITICI VB, Mz
PTL # v 30 G %457,

MZPIL 278 A ROBETVanNv b, REET Y2y MBS
Ty a v, v v RIC2HEEIC4E, BENES%, 2R+ 52
Lz Y, v AHEH PTL MG 2R/ L 7z,

PEX #it % PBS H CHREV A XL BEIKR % PVDF IRICAR Y hL, B5
NTPiliE & ZkPifk & LTt v ¥ —BiEi#ii~r 2 IgG VTR
N7 ey MEFTLIcE 25, ZoHMEMREREFENIC PEX ERICHEET5 2
LERRERLE (R7).

AAhERZSMEE Volld Nol 2025 7
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o Sty antsenum
PEX raphides (negative control)
13ng —
0.13 ug —
1.3 ug —

B7 #shimnmiEzAVERy 70 MEIR
PEX #ERDAESX— & PVDF EICXKRy L, B5NMBETRELEL 7=,
BRESNAMEEERL G VEEDI> fO—JL,

R EHRBERICHT S PTL OREREB LM L BEZHEY
REBDRE

Z OFLIMLE Z T, PEX fft DHEG 21T - o, PEX ffidk® PBS 1 TD
B %, 4°C (control) F721F 100°CT30 43, A v FaxX—F Lk, @M
X0 EE LB BEL, LB E T a3 JRRER, HiPTL M5, —KPik
ELTH Cy 3/~ A IgG ZHWTIEKME L, PBS ICHE®EL TA T4 N
77 AT, HOBEMEIC LV BIELT,

FORER, BII8AITTT L 9T, MFdidetalc XV PEX #&dRmIC PTL 23
B TE 7,

PEX #&d# % 100°C T 30 73 INEAL 72558, control & FLik U TS BAMEE THIZ
2 X DR DR TOBAIT R Do T2 b DD, KR OEICREE DA L
7z (®8A). Image J ZfffH L THAEBAMSEE THIZE S 7z PEX b O HfE & 72
0D, Y b5 R O FR o TR A ARAT L 72 FE R, 100°C T 30 A ALERIC K Y
PEX #&dhh oYLt s, 4 CTHREFL 7 control D ZH LY b F BREME %2R
L7z (R18B), —&kFikE MW, &k FURD A% L 7= PEX f#5f T,
IR E N2 b o 72 (data not shown) .

Fi, EEZBEEL CTPVDF BICAR Y b, HIPTLMEZHAVWTC Ry Ty
NMENT L 7z, 100°C, 30 L3 L 7z IEH OBEMEAR R v b EFE D control & HL#R
L TN L Tv /2 (data not shown) .

IO EDD, AR EATTNATSZ LTk Y, $hEROTRT
AT, SO PTL 25K ~ERET 5 2 L S 6 ric e o Tz,

WIT, PEX b2 AT X 2 TER L L EORELRIMEL -, PEX ff0
PBS H TORER & EZBUKIIHY &2 &1, 40CT30 31 v Fax—h L,
T LY B LRI BEL, TEB T OFHIRAE R T O PTL 2 @i L e,
ZDRER, control & Hsg U CTAZHHY) TR L 72 8RIRFE R TIX, eSS
TOBRIZLHEMOBIR LI EL 529, sPREREBRICEIT S PTL
DEE B EERFICE BT LTz B9A)., D IC,, MBI 4.6 mg/ml 725
7= (W9B)., E LiGZEMHL TRy hTay MEfTLcL 25, LEEHMHY
TS, ARMEYAEIC XY BFEFROBEAR > N EFED control &kt
L CTHERICHEML Tz (data not shown) .

8 HAREZEZSMEE Volld Nol 2025



FEOAHAAICHTIERILLZHERXH=X L

§
:

Anti-dectin (Cy3 staining)

Q
4°C, 30 min

arearaphide area
Lo .
s

100°C, 30 min -

e
8 7
—

o

Ratio of red raphide staining
) o )
a 8 B

4°C, 30 min 100°C, 30 min

(B)

E

8 HAFREY+ILIFr (PTL) LT 2himiEEERAL &, ¥EHX PEXERORERE LM
BORE
PEX #5& % PBS(CEE L, 4C%/-12 100C T30 B/ > F 2N~ b L7 BUHE, KEZ
YYZMPTLMES & O Cy3EBRMBTEEL 2. (A) AFBEHES L URABEHED
BE, (B) AFBEHBREENRGRE $HRESR) CEABBBREEOKREENEDR (PTL) O
EfE% Image J 2 L TRILMBOE R CEIREFN U 2, $HRIBGROETEICK T 2 REHEEE
BEBOIEREHE L, BRI, SV TLVDTF—2%20TRL, 7 LRTHEFERZE
(8.D.) (h=3) TH3, MEHLIEBII Welch D t#&E%TT- 7, ' <0.05vs 4 C#,

Bright field Antidectin (Cy3 staining)

o
.
~N
-
-
-

e
0.08

s

Ratio of red raphide
staining area/raphide area
(=3
3

© o o ¢
8RR %

Control 0.18 18 18 180
Ginger extract (mg/ml)

(B)

E9 ¥EHRKPEXEREZLEZEBKBHEYTUEL LEZOBRPOHIFAEI+ILIF 2 (PTL)
~NDFE
PEX f&@ s EZ#KEME ST PBS ICEE L, 40C T30 AR1M > Fa~X— kU7 BOE,
TEEE < ) A PTL MiES LU Cy3 BB IRIMABTEBL 72, (A) XFIEME S L ELIEWM
ENEH, (B) AF¥BEMETEORGEMEE ($HIRiEH) HABHETEDOREELER (PTL)
DOEE% Image J #EH L TR LABNOEE CEREN L 7=, PRIBEROEEICH T 2 HREaEL
FEEEOLEEREAE L, BRIZ, Y TILOF—2%0THRL, #7LGFHEIZEER
# (SD.) (n=3) TH B, #EHIBIE Dunnet DHE t IREXTTH7, **p < 0.001 vs control &,

ZOZEND, FEHRLAZEOMKR T TS Z L2k y, shRERORRIT
AT, FEEEEICRIT S PTL A5 5 2 E B L I o 72,

PEX #&dfH o PTL & 2l S ¥ 5 AL iWIcE SN2 BRI 2R LT,
ERUZERY, HEESEEEE SN, EPI3EEMEY T OB HEE
DIREEZ HPLC TREIE L 72, ZOFEE, BElE, =78, ~ LA VERITHRER
RLUTF (FRZE40.07 % (w/w) i, 0.01 % (w/w) Hi,0.09 % (w/w) FiH5) T,
JTUBE, v avBk, AR, VU IE, ThER21% w/w), 26% (w/w),

AAhEZESSMEE  Volld Nol 2025



B

051% (w/w), 22% (w/w) ML,

RSN AFOGHEEZ, TOAEZERMEY 18 mg/ ml ICHHY T 5FH%, PEX
FEAn A, SPIREE R AR LT, TORR, ¥ o VERN PEX FEE0 DO
PTL BRI b EB L, WAL 7 = BLAERSEE R L (K10),

io.oa

ggo.oe
el
% o .

Control Ginger Oulk: dec Malic acid Citric
extract acid

10 ¥FHFKPEXEREBHBTLRELLLEZDBERPDATAE v+ 7L I7F 2 (PTL) NOEE
PEX#&E V> 7L (E=EHHEY 18 mg/ mLBNE, P17V 44 mM, BAREE 0.6 mM,
OB 3mM, I B 23 mM) &4 PBSICEEL, 40CT30 A1 FaN—kL
Teo EDE, ERETIIAMPILMES LU CySEH_RMETLEE L -, HFBEHEETE
OEEEE $HkES) CEXBHBETAEOKREHNEE (PTL) OETE% Image J ERAL T
BCHBOEE TEIGMEN L /-, $HRIBROERICHT 2R LEHEBOLREEEL /-
BRI, B> TIWDTF—42%50TRL, #7LIEFHELELERZE (S.D) (h=3), KL
2 (¥ Dunnet DZE t BT #1TVY, **p < 0.01, ***n < 0.001 vs control BT & %,

IS DEBELIL, PEX fEmNO PTL ZEEKREMICEESYE, FhFho
IC50fEIEY = V4.2 mM, EAEE 1.3 mM, UV > IEE7.7mM, 7 =54 mM 72>
7= (B 11),

EFEZ, MIELIEY a3 v ARy 3 U b Zingiber officinale DIRZE % FEJF & LT
BAKRE D CH SN B AR TH 5, AW TIRESMEY 0¥ E fskebk
fEdm 26 PTL 28t S B 5 EH OB N EICT 2 VB TH 5 Z LRSS
oo HAERSD TIE, AZE0ONEHEOZDICHETHHEERS L L T6- X
VAR — L EHELTWS—HT, ¥ aviiig < olmics Ehn s —wAE
EYTHLIEPBIE, £EFOY 2UBOEER, WY OEKRZESCEROZEN
&E’;Dﬁ%@ﬂay#ﬁ@éa%ﬁéhé H AR THiE S % — iR 72 853
@/av@m DL R TIE, kDI 1I3MBOEED ) bRy LY

;&wf/aﬁﬁ#%w GEARLT239mg/g”, FRGIT 4 EOHF
%@5%7%%,yw%,m?vyyﬁmmmf,yaﬁﬁﬁ%w@% RLT
845mg/g® LMELTWS, ZDT b, ¥ a v Hidkd s RAHKLD
BRPTIEY 2 VBEBRNREWEMTHD Lz, WIROER, AR E O
FEOTODEROMRITHERT DMk & L TAEEERBRANGER L B AR, 0
BV oS RICE D I LA SN,

B b A RO E D ERREESIC X D MEME~ ORI, $HRREER O
PIMEME RIS OB 2 22 X R S 5 Z LIt ko TEL D L nbhiTing 2,
L2rL, SEIOERNPG, IEVE I3 EZMEY TRUEEL T, REFEHMSETO
BE TSR R OTRIZEL L TORWIT S 2303 B9, THME~ORIE %25
TR ZIRNZ D, PR OSHPHIIE 222 ZHI L 7z & & ORIE DRI
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Oxalic acid Tartalic acid on

o01e
014

i oo
Bifow .
k] 0.04 0.04
! § 0. 0.02
0.00 0.00
Conkol [+1) o.18 0.ss a4 n Convol DG 012 s 3 15
Oxalic acid (mM) Tartaric ackd (mM)
(A) (B)
Malic acid e Citric acid "o

0os
0
004
o0
0m
Conval (1<} 045 23 1.5 57.5
Caric acid (mm)
(c) (D)

E11 $EhRXPEX#EREY 17 (A), ERE B), VI (C), &V /I VE (D) TAEL
LEBDRRBRDOAFRAEL ¥ LI F Y (PTL) NORE
PEX#EREZRENHEHEBE BEEZT XX 18mg/ml (DG) 2&T ) P EEEEERIEK
(PBS) ICB&H, 40C T30 2@ 1>Fa~N— L, PEX#ESRRPTLMETRELRE, &
Bl BRE, FY>TIWOTF-2%20THRL, 77 LTFHELEERE (SD) (h=3),
a4l I3 Dunnet DZE tIRE £1TVY, *p < 0.01, **%v < 0.001 vs control B T# %,

DR TR WATEEMED B 5, PTL 1XBUKED S <, [FIERICHBUKME O B M R
FIATE LT WATREME RS D B, PTLIE b — VSRR 4 2RI+ 5 Z itk -
TREZRBIEEITHREMNDH D Z L BHRESNTNE D, ZhbnZ &hb,
T R SR EHIRAE i DS (R THINE R 2 Z M & LT, RIS R E I F
fEL TW5 PTLIC KV RIS s SR R T I A6 L, $HIRAE 2 & PTL 2305HE
U CHERIE LA & DO Z AR TF ¥ RV EIEMAL$ 2 AIEEMEDE 2 BT,

BE

KL OBINE, A BN R RFBEIEF e R A 30 By, Bt oo fd
TE L RS T ORER T ETICL TS, T, RSB, FHfre
fitiziX, PILO 7 a—=0 7 L AEZZ VNI EOFRBTlon~ABHEE
IZipotz, BEATREHNZLET,
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Cancer treatment with herbal medicines

YHIRTRERR
Yoshiro Hirasaki M.D., Ph.D.

FEXEXRFREFZMARIELES
T 260-8670 TEETEMHREZSH 1-8-1

Department of Japanese-Oriental Medicine, Graduate School of Medicine,
Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba 260-8670, Japan.

FEICSWTHEICSL ZERABIPEREEZOARNPFO—D2THY), BHF
DEXBE/THRI»TELIATETVS, ERMARICLWRIENI B 5 W =HEE
¥E, HROMBEBEEZADDOHAVSZET, ERMARIPEBKICTr— KNy 7 &

BEDREHIT VD, FERARCHVWTHRBEEEESCPERBEFERL
TW3Y, BBOLEEGERBRL--DWRET B, EH1 13 63 at, BEE
JEMITE, cStage IVa, MERBICL VBRI, {E2REAICHERBEEZHALT, —
B CA19-9 Wi LT, BEniB8nfe/ly, 45E 11 » BETF L EFI21E 73 REM,
GCEENENDTEREHEE LY, MRBRICHEBIEEL 2. RULREEICHE
BEEMATIC LT, HEEISERL, E2BRERTREPEMMAR CERE
AGEA4DABLERLEIBBL VWS, $/2, ERMARE TIEMEERRORSIC
Lo TEIMFIEND EVIBUSZHEAD 5N B, £FDHIERK S Cinobufagin
(2 & 2 BMRMAIRAICH T 2 MR 2 BT TRRSLUIES / LABICAALT
BB L7z, S8 PESLITZORPICLIEERBNOREVPHFI NS,

F-TU—-F EIARE BUEAE v/ T7T7Fy, TES L

In China, cancer treatment with traditional Chinese medicine is one of the
representative fields of Chinese and Western Integrative Medicine and research has
been conducted with the support of the Chinese government. By taking classical
knowledge of traditional Chinese medicine into account and by use of the anticancer
herbal medicines that have been found to be effective by laboratory experiments,

fundamental pharmacology research is fed back to clinical practice. Such therapies
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are achieving an effect and gaining a reputation from Chinese patients. The author
has also practiced Chinese herbal medicine therapy for cancer patients in Japan and
has experienced clinical cases successfully treated by herbal medicine including
anticancer crude drugs. Case 1 is a 63-year-old female, clinical Stage IVa after
surgery for pancreatic cancer. She relapsed with lung metastases. Chemotherapy
combined with Chinese herbal medicine reduced CA19-9 and lung metastasis for a
finite period of time and survived for 4 years and 11 months. Case 2 was a 73-year-
old male who underwent total cystectomy because gemcitabine plus cisplatin therapy
was ineffective for bladder cancer and liver metastasis appeared after surgery.
However, metastasis disappeared when the same chemotherapy was combined with
Chinese herbal medicine. After the completion of chemotherapy, the patient was
treated with Chinese herbal medicine alone and has been free of recurrence 6 years
and 4 months after the induction of remission.

In fundamental pharmacology, there are many papers reporting that cancer is
suppressed by components derived from crude drugs used by Japanese Kampo
and/or Traditional Chinese medicines. The author also analyzed the suppressive
mechanism of leukemic cell lines by Cinobufagin, a component of Senso (Chansu)
by analyses of transcriptome and epigenome. In the future, it is hoped that traditional
Chinese medicines and their ingredients will provide promising prospects for the

treatment of cancer.

Keyword : anticancer herbal medicine, Cinobufagin, cancer therapy, epigenome
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FEFIAARES AR, FEICRELZFREEERHCE L, R0
OISR LRSI L 0 BT d & o TWDEF 2R LTz, J7
ERIIRRBECTHEDO AT EOHIFI 22T 200, FHiFXHCHR - FPikin
REBD ATEIREZIT> T D, FIERIC X 2EIERITP B A EZOREND
FO—2THY, PEEFOZBELE THIEN MT b TETWS, HERD %
FWTEIC BT 2 IR 22 D IR RIC 2 S, EBRIFZEIC X D RSO Dt
AR R, WHOMBEZEE 200, RIRICHNWDS Z & T, RS £<
BRERIZ T 4 — KRy 7 SN TW3, BERREREZOMEZERICHEREZOR
BRAGA L IRRIINRDB A B, REROZFRFEH TS, ARTIIERLRIME
NTWRWEILTH 223, ARERZEAER, HRTHEREIN TV L RARLE
MOTET U AERELAML TP Z LT, BEORWEEEROEEREIC
FIIBR ORI ZTED L 7c A A H ORI R FIRETH 5 L EF ITFERE T 5.
ARG TIXHEIBHIC L 0 BAF Rl 2 58 72 2R 22817 €, I E IV IoEh
FEDOIER Z RN L, FITEEKRMCA Y CBEE L 7= HUiE(E A o R Zes 5 24
VIR
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M FER 1

63 ittt BENEETIE, cStage IVa, FHEREIC X 5 FFH,

iR B

BRE X — 24, K%@é\ﬁﬁh’_’(%@%ﬁﬁblﬁb’C}T%@JH*H?';'@@J[‘? D2V v

INHIERE 21T o 72, cStage IVa (BB WIS 6 1K) . JREEZ I I Tubular

adenocarcinoma, well differentiated. Gemcitabine Hydrochloride %#QEF'EEHQEP L, —

BEfRE 725723, X4 1 A OEMRE CELRMERE 2 f5H S 7z, Gemcitabine

Hydrochloride 1400mg + Paclitaxel 180mg ( 3 ##% 5., 1 HFAIR) 2Bk, 1 =—

AT, BER, BB EoORWERPHEL, AWERERBEMIC, XH4A

LREIZ, RALAASEINRE I CE TS, FFEL A, HLEICX Y yoEdd

BRI TR O S8t L 72 o 72,

BEAERE @ friid &z einL,

RKIRRE © R : _—=F Y U, £ TEE

HETRRE OB, B L b ICRELFR L,

SRR - X45H) BP 115/61 mmHg, HR 77/min, BH 156.8 cm, BW 45 kg

(BMI 18.3), CA19-9 34.1ng/ml

R BRI, BT, FROM A, MBI

BREE : Ik, SO0, 0N, 005

HEE  EERE, #E, o MEaER S

BSEE - #55, MBEfHER

S RN ¢ KPR, K. JRRE C IRIEERS, JROCREE, FEGEME

Bk LIRARE, HRmER

0 OFRERIGE S5 (k7 g, E 15g, K%E6g, HEMT3g,
HE6 g, B 20g, A 10g, A5 g, AKE10g, EfF10g,
iilog, HFE10g, LRF4g, F20g, FF 1 20g, £ 15g,
IWEHR 15g, L% 15g, ¥ 15g, #E¥ 15g, AMLIETFH 20g,
EGE 15g, [EFIE 15g) 722- 3

QARMHS (e + 1 RLOAS 1343 0.5mg, #EEK 1.0mg, £ 1.0mg,

jft 0.9mg, FEME 0.1mg, BEFH K 0.5mg, A% 1.1mg, HER 04mg, #H
BT 0.15mg) Sk, 2R

& (E1)

BIER OBEROF AN 2D (JCOG 2 Grade 2 ) , IEEE A 1HL T 7,
(bZREIT 2 B 5 2 BIREE, BB, I DICH 1EEE5REEHE Sz, &
FF R B L TERRIT®E. CA19-9 BIETL, CTITTHiDHKE DM/
BIl Dz, F D Paclitaxel DL bIHE S L7203, CA19-9 MET L 72RAE
EHERFTETCWZIz, BEFH LIMRIT (A1 0) [T LB TE,
Ft%, 1E2 D HEIY, #4112 CAL-I BEEALIZL®, KE OREARED
WL, FREMHES = A ZEA L Lic, CT TIEHLPRBERR2 -
e, HE, REELRITLZ OOV NEE),

ZD#%1E CA19-9 25 ER-Lo2F, 97k Z BERICUE S InsIcEs s, &
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T s T TTTTRETNINN

FAir Paclitaxel m m““HHHHHHHI
1 NEAEASE

E 120 HHF TR . 71(
2 g s mErs K
=
L 100 B{EREER N 7
% b hniRk

& AR EEF

T T T T T T T
X-24F X-14 X& X+14E X+24F

B fEf 1, BEEE#E, cStage IVa, EREKZiB

VRA =AU TT T IEx Y U RES Wb, LFEEREIE—EKT, CEA D
EHL, CT TIREPHERL, MkS HEL Lo DFETF 2R L Tz, HRaI
BARIRT, RERDPHEITL 36.3kg (FIZK2 5 9kg i) . MERFE S HBLL, &
A%t L Gemcitabine Hydrochloride % FFB S 417223, W@ < Bl Dbk &
ol DI LTHDD, WRTEEPEIPIIRHTH-, X +249H,
ok, BEARITERAEZFEL, BRICERNTH o7z,

FEE OFRIC LD &, RAICESTLZIMIT2< 20, X + 24 12 AITKIR.
WG 44 11 AEB L Tz,

M fER 2

3%, B BEMoEiR, KB

E5F  BEY, THAZE

BRE - JRIEMEAICGEEWREERNCERE. X — 1F 11 A, EMZ2Z ORI,
EIERAE O REE AR S, [FF 12 A, FRE BT TRIRERYIER & i
1To ZDBITIHRFBHRRWIREE 2RI Sh, BRIFRA K L TIRARE GC ik
(Gemcitabine Hydrochloride + Cisplatin) 33 X UVHEHRIGIE 21T\, BEMIEG % B
B UMEINT, BERPOEEPEGTL TWieled), Ha8kRiEW&L T,
X6 H, BEhtamif+ REEEN (NTEMER) 217o7%. X410 A 3
%4 hA%) EHMAT, CTREICTHRA 2om KOBBEIER % 2 1 ATEh
Shic, XE12 B, PEREOHMLBICLVIZ L RoT,

BRAERE : iRz &l

FRIRRE @ A2 @ i

B BGEY T, BUERE © 16-72 5%, 60 4/H, Brinkman index 3,360
BB F AR : HT 168cm, BW 75kg, BMI 26.6, BP115/61mmHg, HR 77/min
BETEER : BE L, MR BEEeL, B R h—-~, WY A TIREE

BREE : &, 18, =

|EE  HERR, MAE, HEFIREE
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‘ ‘ ‘ ‘ Cisplatin ‘ ‘ ‘ ‘ ‘ ‘
BRI N—
A A
g 2 \ RS \
E =
] 4 T
2 # I3 " I3
H = Lo
B L 3
3(1_21§| - ’;: 108 125 X:};F 1A
K2 EH2, EkE#E BX (FE5B), BKREA
BEEE : Mo i
W RN DRI, KA, S FRRE REARE, =R, iSEERRE.
A BRI, BRI, iR

WP OFFFEME (%L#H9 ¢, #55¢, FE 10g, AB10g, HE4 g,
K&E10g, £F2g, RiE10g, ¥ 15g, K% 15g, Hilt15g,
KRR 6 g, ¥E25g, LR 20g, EE-20g, Bilt156g, FEE 20g,
HAEIEEE 20g) 2 2- 3
QARMHIS (FfE) 8k, 472 #lY &%
#aE: (@2)

HSIBIRBALA 2 7 A BRICIIHIEIC N E R RO e, X + 141 H, FERFFHREE
BORETF = v 7 KA v MAEEROIRRICSIN, BBREEEICAD Z L 2 /L T
e, HRBITHAAN S, GCHEEZHO6 2 —AfEfTS Nk, KEREIE
FIER< BB L, (LPBRERTH X + 144E 7 A ICEHEHE B A TEE CT 2%
LickZh, BBEROEREMHERL 2.

Z D%IIRERERIIC RS A S I, —BUGA S, B A AR
W, LESTREAS I 72 & 2 TR E U e hEREMAR CROBEIZZ E Ly, X+ 7
11 ABRTE, IR 7% EMEA6FA N A% bEBOHERIIRD AT,
HEfeEE R Th B,

o RREEGIICH T HER

1. BREEICKHT 2hEAE
e Rk L EF’%YAW'G*H#%H'G@}) 505, EE~—u—fE (CA19-9) »UEL,
BB 0%/ N e BTz, 2EPAY VF —H#ES (https://www.zengankyo.ncc.
go.jpletc/) 12 XA Stage TV D EElERE D 5 FABRHEFRIL 1.9%, FINFTEEFD 5
FAFRITI 4% THDH, EFIEBE»HA4FE 11 H, FESFEMAETFLTE
0, WHEIBREINZ RN RIBREPE R Ch o L bz, £7z QOL L~L
EROZENTE, 2EIOHIMRIT THIK L OEEARRHZIE I L TET,
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el X BT TR AU TRESR) TR THEMe) Theds) T3sYE) 72
EDORTBICES 2HMELEX NS, TIMAETRREEIIERERAE] 11T, K
KIIEE, BIEOELN, REMOFEME THY, WL, BB, KOs, 8
FETHDELTWS, IBIEICEL TiE, OMEBEGEIC X EMEE, (iR,
REFRNIEFRAEFEIK, QOEEGFEFICITERFNR, Rk T, /&5
FNT RSN, QKM MR ITIE MALRS, #REHGE TR H AN M ZES
s, @OXUEREEICIIERAR, HEWE T, REFANT—EINRR L
WETF LTS Y, £z, Fomdde U TIIEM, L2, A%, &%, A
REEE, CEAGER E W Y, EAKRFRIC AR LR L OB AR S
TR ILAANE TEMBE LS LT, 14 FERIEFR L TR R O fE 6] 2 8
HELTWD Y, A O T, ILATELHICED Arctigenin (43 1-Hi3k)
DRENRE T 2B RAMEOBEN RSN TWS Y, S0, EENILFARMRH
BEfES R CREBR L 2 AR A B A UL L TR, BIE, HARDBEHESTH
WHENTWAEARIIFED1/5~1/10 ThHD., ZOHRFROERICEL T
1%, AEOWEOE, HU BICHWDKOEWIC X DR OZE, ikt
L FFERTE & Vo R T EOEVWRRERTH S L WIBEARDY, £LAAE
TIHL R BT 22 B 5L T db o T AR A HIH L Tl 5 TRBEED B Shiz /s
EELEZLNTVWD, EXPERICHEREZBEL TR U L1, AnkoH
HLSMZBER D2 TS5 A 7 v ZADE, TYNTHT 5 B O RS HEDE WD
FETZEEDNE, LER N r—R0OE X i EHETFRIC X, @AOT
BIIAADRHE L2V BICHEHEDRELZITTWHE LTV, LK
EZET, NAOORBESEWFEKREE, ADREEoRN b5 TR
LN EREZFROBEBARTIE, haEElkE<ERD, BEOEY~D
RERRIER R > TWTHEHIRTH D L EZHBND, WTFNERBEREZERTH
FiE, BARIZBWTIEIDRWEY & CRET TR E DT 5 Z LA FREICR D
ThHAH EEHITHERL TV 5D,

B 2. EBEICxd B hEEERE

AR ARAN 2 Th o 7o GCED, TG EHHT5 2 L TRy, Bt
FERFERRE 23 2k U Tz, A RIOMS ORERAEIKO R D TIZY 2 T 5 F v L HRGE
ERTLOBEEMES LTS (R3)., %72, VAT TF L OEAMIM: 2 UE
THRENRDLIEDbEEND (R4), TNHDOEBBY AT TF L ORFEE
DL EZ LN, £, BEAEITHIEOHOBMIAE T 5 ELL EFRAR LT
WA, BEBEREO THRIE, SEAGFERIT10%UTY Tho, —ikic, BBEET
% BEREE O A FRIRT P RAEIL 17 0 A T, ARBIBERE LW ShTns Y, Zh
SO LD, AR TIEHIEBESERE FIICEB L 2 TREMESE 2 bhik,
JEREER X B TIE TR DIERA) THR) Rl LRl TE L 2N 5,
PR, DRMAZIR iR B R BRI ] (0%, BB D b A &k
ZL, HDVEHE, KE, BEOENC X D IBEVRENENICERT S L
THEDLLLTWS, EEROBLBEIEICIISEREE, adEi, QR TFE
FEICIRIEEFIRNG, M, ORISR IIMELS, HEEMR EB%T 5
NTns 0, SENE, FHEAXHC I Y, FESCHG SR 2 B IS5 R
LU, EER L RBECHOE A O Mk 21T 72,
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R, NIy ZUVRTY a=r 70 AIERKIEICER RPN TWS, B R
TOREME - FNEEED Do TV D BEFR E 3B I %2, BIOBRE
BRI L L THRTL2 2L Th D, BHEKTIINERHED A N T2+ —n, #&E
IO A N7 4V v, IREREEREEDO R Z T 70 8 OPIEEIERA O
MEDEA TS Y, FIFBERHICHAV LN TE L LERAERETHY, £
AR BER 2R D, ZORTHEERRNTI Y T VR a=vTOI7A4T7F
V—tEZ2DLND,

F7z, HEPOABRICORDB ST E L LH A LD OND, t (155 17)
BoAMEREEEALFCHNSNS =@t ek (%)Y, ko
Fingolimod (ZHME )Y, i~ F U YD Artemisinin (FEIEH) R ENZFOH T
B2 W, PIOIRNTITEIERIRICRE T IWEN SR EN TV DML D 5.
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=1
MR ICE T 2 5HER
D
EHT24E, Y 1LEMDRE (2023 % 11 BE#)

Curcumin B84 RN T = /) —) 7,820
Luteolin SRAE, AL, MIF TIRIAR 1,191
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