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Abstract

Previously, we have found some active constituents including catechins and
polysaccharides, isolated from medicinal plants which prevent against
chemotherapeutic drug-induced anemia and leukemia. Some Kampo medicines
that have been clinically to ameliorate the anemia and disruption of marrow
function were shown to stimulate marrow cell proliferation; however, whose active
substances were not identified.

In this study, we tried to explore the active hematopoietic constituents as a
marrow cell proliferation-promoting compound from the Kampo extracted by a
well-established experimental model of 5-FU-induced anemia; moreover using
liquid culture and colony-forming units assay systems. As a result, Kampo extracts,
Ninjin'yoeito (NYT; “Ren-Shen-Yang-Rong-Tang” in Chinese) and Kyukikyogaito
(KKT; “Xiong-gui-jiao-ai-tang”) strongly enhanced the marrow cell proliferation
and the formation of immature marrow cell colonies co-stimulated with
interleukin-3 and erythropoietin. Moreover oral injection of NYT inhibited
5-FU-induced decreases in peripheral reticulocyte and bone marrow cell on day 10
and markedly hastened their recovery on day 20, in dose-dependent manner. We
tried to analyze PDA-HPLC profile of NYT. As a result, HPLC analysis revealed
the presence of some chemical constituents, so that we explored the active
constituents against marrow-cell proliferation effect and main constituents of
Schisandrae fructus and extract of Glycyrrhizae radix strongly enhanced the
marrow cell proliferation. We further fractionated the Kampo extract and two
medicinal plants in  accordance with bio assays. Consequently,
5-(hydroxymethyDfurfural was isolated as the active constituent from S, fructus,
liquiritin and its derivative from G. radix, and polysaccharides from KKT.
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THONRHRED D 5. FUEHZ AN REIIEBEROER 2 50, BHITOHEHS
2, L DM UBIRESEWER E INTNSED, R HiER OB
Lo TIHEMIRZ T TR, EEHRICLEEL2RIZL, BEERBIEAOREICES
ZEMZN. TO—DICEHBEREND D, Bl HmEREAE, MmN E,
FRETICL DBGUEDFAE, MREBEORBIENEZ D, BERED QOLMPEL &
TI28B6055. FUBRICL 2 BHBEEEORERICIT, HimoM,
granulocyte-colony stimulating factor % erythropoietin 7% & D&M B N1 -5
RN G3n2d, —HT, ABBREPLTERMEE & W IZEL A B IEMmNIC A
nHonsg.

LML, INSOEMIZBIET BEA AR D W TIIIEERS R AN = X L5045
BHINTNENWEEBZ N, £IT, AAETIE, BOEFEICBWTEE LT
HEHSEEELZRET2EAF SR EREDY, TORERSEFANDIEHBEEILT, T
AR E MO BRI 2 BRI, Ry OFERET- 7.

(EBME & K] AR BNTHEE L 8l & B3, 5 Tims - S
ANnSUG OB RBLGEEASEBRETHD, £, INEBRIIERELTHE
EHWEFERAE. ABRBEEIIDONTIE, YT AREHEOHIER (5-fluorouracil:
5FU) Z#RNEE L TRET 2 EHBRERETT I THEL Z. 2 BEOELNS
LAERII—HEZ 400 mL OXEKTHRENFEITRSETHL, BERERLTIF
AERHELZ., RIZBEIFAITDNTIY T ADOEHMBEEEEEEEEC, &B0Y
O TS5 T74 =Ly ) =V - BFEZRANWD K DIEERS OBBEZTT
ofz. TEHEOEEE L= EHMRMEEEE TS, T XOKEEN SRR L /- B4
MEZNTN, WA E EEBEMERT 5 HEICK D EMBEEEEZHANZ. AF)
IO —2 & AN 5 EERE R EE TG nMMEEO RFEFRN I 0= — D H5E
%ﬂﬁ?%,ﬁ%%ﬁ&fﬁ%%ﬂ@é%@%@%ﬁ%?éC&ﬁﬂ%?%é.Ch
BN, BB YA R A 2T, RILERR OREKMIZEE Z 58 9 5 erythropoietin
EITOA KRB ORI HE T 5 IL-3 THIMT BEERAELREL TR L
7Z. BHMBOEBEEEERLZESICONTE, SEo 7o /ST —%2HA0N
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Tﬁ@b,%%ﬁﬁ@%%-%ﬂ%ﬁm,1%%3&@2%%NMR¢%@MSEE
DHNFNFREERANS LT, (LEYOBEREETT> . 51T, BohklLs
PIZDONT, WREEHR & ERSRIRICH T 2 BHHEROEIEEE DA
(ER] fIFOASEREIFAE, ChEIYIVARARETEZEITKD, 5

—FU FEARM MR MBRED L OH IR EE HHI T2 L&D, TNS5DY AN
D— 2N BAEENRO 5Nz, I5I2, ABERBIL5-FUICL B E
reticulocyte DA B L, KriZRMEie B BEMIZD 5 O IR MER R RIERMR ORI %
BN B 5EMENHD ENTMho 7.

ktﬁﬁ%ﬁ%wﬁﬁmm%ﬁﬁﬁK&Et%%é%&t%%,%Eﬁﬁ%t%%
FRERETE R 2R T 2828, WASEB LU EAREREICI DAL N ER . &
B ST 2 2 G HAEEHMEE S B L OGS TES, KBRS TESIC
S THREERRANLLE IS, KERESTEMIBITL, ODS BLUTIVEBL S A
rynuv 574 —RAEEERWE HPLC KX 50 BE 2175 IR, 2 BEOLHEK
D1PLV22BETS LT L. MALDI-MS ik D, e 113 m/z
1824.51Z, {LEW 21X 8673 ITATA1 A E—IBNENENRD SN, &HIT 1620
MR TIS A MM A E—INERENZ. 1 O MALDI-MS 5 m/z 1824.5 7»
5 m/z 365 £TIED 162 u H DHEBARD 5N, 2051 m/z867.3 15 m/z 381
X T 3D 162 u HENRD 517z,

ABHERG EBERBLG TV ABLITHIKL X)) TEHMMREENRD sz
EEMNS, INGEERTA2EEOHELAKRFIZOWTEHMREMEEYE & F0iE
PRI DWW TN,

ARFIFZAZERMERICAETS 2 EICkD, 32 bo—) LI 125% 0 1
JEEMENRD 5N (FEE < 0.01), £k, ARFOEERSD THS schisandrin,
gomisin A #E5HTEDIT 115 ~ 120% DHEEEENREBD 5N BEEXE <0.05). =
7z, HPLC K XA TR S NZASEXRSESHILEMIIONT, FERIEEREIC
XO2FMBEVEHER I D —BEEEZABRLEBR, A% THE

deoxyschisandrin, gomisin A AL T & HIT 115% OHEFEIEE #/R L 7= (gomisin A
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BEHTIIERE <005). ARFOEERS TH S U F I I BN SR
RO 5N EMDS, deoxyschisandrin & gomisin A BN DHEKFY 7 F I AziEHEMN
HEMRTFAEZITo 2. TOMR, ARTLF X% Diaion HP20 hS AZ O Y
74 —THELTESNZ, MeOH/H20 = 119 BLUN 13 AR THEH T SESICHE
HENHITL, TN%E Sephadex LH20 2HEKETEHIHS A7 O NS T5 T 40—,
ODS-HPLC T E - BHLUZHER, 1 BOEMEEELZ. ZOEamicOonTS
HBHFIRICE DBERITET o2& 23, BEAMEEY D 5-(hydroxymethylfurfural
TH 5D ENDM o (Figure 1).
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HOH,C CHO
I

5-(hydroxymethyl)furfural
Figure 1. Structure of 5-(hydroxymethylDfurfural (5-TMF).

K2, ABEFESBIUSRBLSEOHMAEEHRT 5EKOHEICONT, B
BN, TOME, BUKMETIF 2% ODS THELTELNAES DS 5,
MeOH/H;0 = 4:6 B THEMTAESICEEAR® 5H, ThES 512 0DS T4
THELTASNEESCHEEMST L. KNWT, ZOFS% Sephadex LH—20
BHKETBATLIOY NI 5T 4 —THRELZRE, 4 BEMLAWIESH,
Zh5E H BLY BC-NMR BL U FAB-MS itk DBERIT 2B 2o iR, B
HUEAMOD liquiritin, liquiritin apioside EHi 2 M 7 5K > k% B L /-

(Figure 2).
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Figure 2. Structures of liquiritin apioside and liquiritin.
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(£52] ABERBELOSRELS TS AZERBMS L CEHHIHEER IS
TR, BMBREAORES X MR A ORI B S, 5, O
N5 OFHO—WEMET B EEOHE & HRT & EHAIILOS 6 & BRETE P AR
54, HEM ST liquiritin & liquiritin apioside ® 2 D 7 T\ > BUEITEHE RS
L UTELNE. = 5IZ AT, 5 iE deoxyschisandrin & gomisin A 72 ED U 7F >
& 5-(hydroxymethyl) furfural iIZEHEMEEMEEENZD 5N, £z, BREBX
B oEE BHEERREEE AR TR W TERE TR, 2 BOSHHE
ERHTCEATER, CO&D I, AESEOEAHA SO BRI BET
BESE, TN SERABE Y ZF DX DI ES TN S SWAD LS 12
BT OLAMICET, E<ATLTOSD T EAHBMER o, SHRIZEECB
TEBSOHTENREL L THPEERET 500 RSN T HLENNHS. B
HHH, MREEOHEEART, BELOCNSHs BB NALEWE, B
EEMEHA FHA > (EPOML-3) THIMT BRMHICHBNT, A K CREKFHIE
MR SN, COTEIL, S & OVEER 4 BN 073 B BT LTS 1
ERTOTIIRL, BHARASSE - BT BN T 02 5 5 WIEERNIC BT
BREBNIFENEEL TENROMBEMENFEI N TN S ZE2RTRTS.
5%, EDLIBANZLLEN U THIRBMIOSE - BAEE b7 5THEMmAT
BREMNH S,

(#67) DA LOBIZREN D, 2 MEOESARIS LV 2 MEOES MR AL D
HEAEIT T B MER RO BT I &, AB IS DN TIIERBY L ~)LITH
WTRILOKE & 7R IR O MBI ORI A5 5 = & & BN TR T 5 ©
LISTER. X DICHEBLOHKTNSEBENET INBLOY FF> OEST
AR, B4 b HA AR DR MR R BB AN OO A 2 SR AR B L B
EHIEMARD SN T EMD, TH5ORS VIR &5 B HHSAERE O BR,
B £ O O AIEFIZENT B0 T B Tk B A ASRIE & e
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AR T, AAALEIEIC IV TR & 422 B SIS 2 U 25 HRE R 2 U —=2 7 ||
BR Ul 2 HEOFFNT OV T, = ¥ R HEFR ST O SOATEE 2 HEH8 & U CIEMERRSY OO SR 515 - 7o 2
BEFEDELOTHD, |
mm-ﬁmmmwé4ﬁmﬁmmowr‘%%Mﬁﬁﬁm%%%?Wvbznkﬁé%ﬁﬁﬁ#W&
BEt Lo L 2B, ABEEBARIBKHAEICR b AR Th 7, MHAL. =0 R CHROBES 5 -
LI XY 5-FU RHET 2 MRMAE LI L, BRMIE & SRR MROMA LI L1s 2 &6 . %
SHEZ B SEANRIC 31 B R INERR TR O BB 2 M S ¥ B MRS B = LA o, ABRSE
L. BRIEUE b RERTICE BAIRAEE SR L, Tho0OFRAAERT B EETHB b
S k=LA b BRI SHE & RIREITEARD B, TR ORSERE TR, #osv
MOIX 2D 753 VMR TIohbizY I UBE 5-(hydroxymethyDfurfural 73%% 5.
REMRRIEAEAR BTz, E7o. BRIBLE b IS A SRR & 5 2 OB WERE BUVE L7-,
2 O HA, BT BIEHRAETED BV ITHRE LT IEER ST EPO & IL-3 Bl AM: FCHE
M AR B AR 2R L7 & D . T & IXELHEM 72 TEHE T2 < B BEHITEO 23 L - HIR!
7t R 12 L ORI IE 2 4R H L THISNME - ARSI NS = & R s e,

S LEORRE, ATFREOFHEMELRLTHY, Wt GE%) ICHYT5 LU 25,
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