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KM T —

Bh#as N »pOF (SE2pE 1)
B F ¥ H T = (2¢E )

A 7 —i3, HREHO RESEYIC B 2 RO K O, 35 ) 7l Bz AT IE N 77— &~ —
ADMEEZAT, WROEHRED R OERAEYCBEY 2 REMRELHET LS L2 HNE LT3, £
MRRE & R FEDRRIZITRDOEB ) TH 5,

1. EHEEMICAET 325 —9 X—X (ETHMED) D%
II. EHOFM & BIFICRIT 3R
pEEY L S HROEHEZE TR b N5 ERKW I HH O, BEEOMBERERZ ) EEICHT 3
HEhENKRET & 2 N6 DEBIERH OB ICBIT 2158
. £XOKEFMICEET 2K
1. BEFETIC & 2 EROREERRICET 2%
2. EEROIIF L WEICET 2%
V. #RDOEHERZORERE

AEEOHERR (WrFRFEEE)
1. BEFEFCLIERORTEMECATINE (II-1)

7 3 X%} Panax BOMTERICHRT 2 "TAZ,, HiAZ,, TEHRAZ) 3, 18SrRNABEETF O
Eo%l (1809 HaFEx) %N & DR P. ginseng, P. japonicus, P. quinquefolius DEFH| & # N Fh—3K
L, &xZEFHL 5 497, 499, 501, 712 FHDEEONE CERIBD SN2, £ T, 3EHOASHEK
DB ERNFEZBERET 5 BT, IEERTDZERICE D THIREESE Ban 11, Ddel #3210 PCR-RFLP
S EATWEF LR 282, 512, 499,501 BHIC7 74 =—D 3 KiHMET 5 & ) I SR
774 2—%EKL, 25 EHAWT Panax BOMTE R CASTEED L5574 DNA 28R x
L TPCR KIG%ATV, &FR D77 A4 =2—ITxET DMK S AR T AR b 15 UG &M% 5%
EL RF 1),

2. £SXOEREKEICEHATIHE (I1-2)

1) Rk BEMRMERE L SIS N, FRRYRIZAFOECEIRYE LTSN TS TR Hi
DEEERFHELT 2 BT, X > R77R Cimicifuga J& 9% R 2), =X /2 % Astilbe )& TFE 2 %
&, NTER Aruncus JB 118 1 28 (B 3), XV % /= 3%} Strobilanthes J& 1 TR U % 7%}t Servatula J&
178 (3 4) O FROMBEELZRE L7z, 2o, SBAMEIT Table 1 ISRTEIC & 1) MksHE
PURETH Y, hHE, BA, BEWSHHOFMY L L C Table2 IR §REAMIEL 72, HHHNEC 1T
Cimicifuga BICHX L, ZOWHAEATEMIZ C. heracleifolia, C. dahurica . UF C. foetida DRZETH -
720 B, BEHETEE LA T RABOFRFEE > LT 2 Lic kY, C heracleifolia & C.
dahurica DAEFEFHIZR LI TE 72 R 2),
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Table 1. Key for Identification of the Botanical Origins of Chinese Crude Drug “Shengma” and
Its Related Drugs on the Basis of Anatomical Characteristics of the Rhizomes of Cimicifuga,
Astilbe, Avuncus and Strobilanthes species, and of the Roots of Serratula species*

1. Endodermal cell is absent or several cells present.
2. Endodermal cell is absent or several cells present, ray parencyma is not sclerified, and clustered crystal is absent.
3. Growth ring in secondary xylem is -obvious.
4. Most of big vessels appear in tangential band and interfascicular cambium is obvious.
5. The vessels within a growth ring are bigger in the early xylem than in the late xylem (Co7 (v) **>0.40)
5. No difference between the size of vessels in the early xylem and that in late xylem is observes (Cor (v) **<0.30)
4. Big vessels are diffuse and interfascular cambium is obscure or partly seen.
6. Several or a few endodermal cells are present.
7. Rhizome is 4~14 mm in diameter and its cortex is 300~550 gm thick without sclereids. Ray parenchyma of

stem residue iS not sclerified ................................................................................................................................. C. simplex from Ch"na
7. Rhizome is 12~38 mm in diameter and its cortex is 500~1600 xm thick with sclereids. Ray parenchyma of
stem residue is often Sclerified ................................................................................................................................. C Simple from Japan

6. Endodermis is absent.
8. Interfascicular carmbium is obscure and the number of vessels per bundle within a growth ring is 45~130.
Ray parenchyma of stem residue is usually SClerified — ++-s++=sseesserserssemmtetet C. foetida
8. Interfascicular cambium is partly seen and the number of vessels per bundle within a growth ring is 22~62.
Ray parenchyma of stem residue is not sclerified.

9. Cortex is 580~830 um in thickness and the maximum number of sclereids over each vascular bundle is above 60 -----------eee- C. yunnanensis
9. Cortex is 850~1000 zm in thickness and the maximum number of sclereids over each vascular bundle below 15 -----e-eeeeeeee C. nanchuanensis
3. Growth ring in secondary xylem is obscure.

10. Endodermis is present and the parenchyma of pith is N0t SClerfied:+«=++++++sssssrrrrersrmtmniiiii i C. brachycarpa

10. Endodermis is absent and the parenchyma of pith is usually sclerified.
11. Sclereids are abundant in cortex and the maximum number of sclereids over each vascular bundle is 20~68:-«-«+srerrrrmreeeeieieciiennins C. acerina
11. Sclereids are sparse in cortex and the maximum number of sclereids over each vascular bundle is below 20 -+reeereeeeerreecnimniennninns C. japonica
2. Endodermis is absent, ray parenchyma is sclerified, and clustered crystal is present =-===-+sseeeeeeeeermmmmm. Aruncus sylvester var. sylvester

Av. sylvester var. tenuifolius

1. Endodermal cells are present in circle.
12."Secretory canal is absent.
13. The vessels of secondary xylem have scalarform perforation, and clustered crystal is present.
14. Growth ring in secondary xylem is obvious, and ray parenchyma is not sclerified.
15. Most of big vessels are banded in early xyly (Cor (v)**>0.45) .

16. Thin-walled xylem parenchyma cells appear in tangential band in which most of big vessels are present «---re-eeeeeeeeeeceeeenns Astilbe chinensis
16. Big vessels are present in banded parenchyma and next lignified tissue.
17. Endodermal cell has obvious saparian strip, and the number of vessels per bundle is 42~93** «ereeeereieeerirmimiinniin.. As. microphylla
17. Casparian strip of endodermal cell is faint, and the number of vessels per bundle is 23 ~40%*:--ceeeeeeermmenrimiriiiiiiii. As. macrocarpa
15. Some of big vessels are diffuse (Cor (v)**<0.58) .
18. Thin-walled parenchyma is ObViOUSLY Danded «+++=++++++++ssesssseeumrimittet ittt As. grandis
18. Thin-walled parenchyma is somewhat banded.
19. Vascular bundles are 14~20 in number, and interfascicular cambium is partly Seen «««-«««sssrerressrrremiiiiiis As. japonica

19. Vascular bundles are 20~40 in number, and interfascicular cambium is obvious ---+--- As. thunbergii var. thunbergii
As. thunbergii var. congesta

14. Growth ring in secondary xylem is obscure, and ray parenchyma cell is sclerified.
20. Vascular bundles are 28~45 in number, and the clustered crystal is 57~82 gm maxium diameter «:--:eeoeeeeeeeeseeecnens As. rivularis var. rivularis
20. Vascular bundles are 60~78 in number; and the clustered crystal is 100~140 xm in maximum diameter --------- As. rivularis var. angustifoliolata
13. The vessels of secondary xylem have simple perforation, and cystolith is present Strobilanthes forrestii
12. Secretory canal is present Serratula chinensis

*The transection of rhizome between two neighboring stem residues is observed is observed in Cimicifuga, Astilbe, Aruncus and Strobilanthes species and that
of root in the middle part, in Serratula species. As for Cimicifuga species, the thizome with more than 5 stem residues is chosen and the transection of stem

residue also observed.
**Each value is measured on second-year growth region by Image Analysis System. Cor (v) indicates the correlation coefficient between the diameter of vessels

and the position of vessels in radial direction.

2) TEMUR NI - RERE Zanthoxylum J& Fagara HJ& 8 FED R B UTEAR O LT BB 22 0048 & A A BH
s (SEM) #ZHL THEL, I CicEE L 72 Zanthoxylum HE 8 F8 3 25& 1 FiE DR & fFe
T, TIEML Ko TG Hiss 2 RIS 3 2o DM EE 2 L 72, RETIE, Z bungeanum & Z.
armatum var. subtrifoliatum DR HRIFEEFE L, Fagara BB Z schinifolium DRKFERF I 15 %
DUTFhrEE L CRIEMX ~FEIRICRLNL2DAETH -2 (FEFS), 72, FBOET THIAHK & I 5T
HilcDoWT, LER&EnMET 25l L 721 SEM CEEE, BHEEITEEIC & D U CGEERAR X R S %
R L, ™H,) mismzREELL URF6), Kic, T, RO TR Hidsd s L TR %5 -
72 Zanthoxylum HJ& DR Ez K O3 iz DT, KR OERBG I & 5 B EHE 2 47 - 72, TR o
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Table 2. The Botanical Origins of Commercial Samples of “Shengma” and Its Related Crude Drugs,
and Their Available Markets

Botanical origins Number of samples Available market (Name)**
Family Genus Species Homogenous Heterogeneous*
Same gen. Different gen.
Ranunculaceae Cimicifuga C. heracleifolia 11 18 3 [C] North, [J1, [K]
C. dahurica 2 23 3 [C] North, [J], [K]
C. foetida 23 15 3 [C] Whole area*** (Lu-), [J], [K]
C. simplex 1 [C] Shanxi
C. nanchuanensis 1 1 [C] Sichuan
C. yunnanensis 5 [C] Yunnan (Lu-)
Saxifragaceae  Astilbe As. chinensis 1 [C] Sichuan
As. rivularis 1 [C] Yunnan (Hong-)
As. rivularis var. 1 [C] Yunnan (Hong-)
angustifololata
Rosaceae Aruncus Ay. sylvester 5 [C] Southwest, Northeast, [K]
Compositae Serratula Se. chinensis 10 [C] Guangdong (Guang-)
[Hongkong] (Lu-, Bai-)
Acanthaceae Strobilanthes St. forrestii 17 2 [C] West, South

*The samples consisted of two or three kinds of rhizomes, in which the corresponding species of the same genus or different
genus were detected.
** [C], [J] and [K] show China, Japan and South Korea, respectively. The samples were generally called “Shengma”, “Shoma”
and “Sungma”, but sometimes accompanied with a qualifier. This qualifier is shown in parenthesis.
***The whole area except Guangdong prov. and the northeastern part of China.

JFAES & L CUHBILKMER D B - 72 Z. piperitum f. inerme 7 F 7> 2 a3 7’ DRI, ¥l (geranyl
acetate, limonene) & U4 (hydroxy-a-sanshool » B-sanshool, y-sanshool) &% & b IHEk
o> aw, THI7I73%rav k)@ -7z, "IeMy EOBEMY Tl Z bungeanum |3¥5 M5
& L T limonene, linalyi acetate # % { &4, F¥MKB4I3 hydroxy-a-sanshool %5 & T, hydroxy-8
-sanshool % Z U2 k72, Z. armatum var. subtvifoliatum 1213 xanthoxylin # FI123 % 3 ? & linalool
ZEICTEL00D Y, HEHKROTHHMD 80% LU LIZEIETH -7z URFE 7)., X 5I2, FRFERKE
EDIRREFHRICL Y, T EFIF 2 a3 VORE» LSFHROT I Py Bl EERE L2 B 8),
3) MHGXEA3E - BAEE "BRE ) RO "HEE ) DJEfEY & 215 Citrus unshiu % U C. natsudaidai Dk
LREIZOWTEZ, GERICBIT A2 XL 77 RVERY =) Y HogR, RUMBEELZ, K
B LRE L2, B8 — 2 IMER TR EZERIBD LN h o 12h, SESCHBERE CER
DROND MIEDH - 72 FF ). KIZ, 77K/ A4 FEHEKR 6By, 77K /4 FRU7Z=) Yoy
= H BT OGMTEERE L C 31D HPLC &M% 8 L, 2N % Citrus J& 271 1 ZF&, Fortunella
J& 178, Poncirus J& 17 1%H, 4 REEORKEICHEA LOWL 72, ZORR, SHEOPEEFRRE I3
WEERIEENDENCL) 474 712G TE, WRREICBWTH BERIZRFIEETH - 72 (53 10],
INEHEMICEA L AR, HARE "B, 1 C. unshiu, FERE "B 12 C. unshiu & C. reticulata
FAE, PEE "HE 3 C reticulata RISETH - 72, BAPE THE ) RO THER 3 C. hassaku D E
TZ M C. natsudaidai 75 &, FEFETHE KO Z C. aurantium H33E TTR&KIRE 11X P. trifoliata
Vi TH - 72, C. reticulata D T3 nobiletin, tangeretin 7 2% C. unshiu [2HRTEHEETH -
7z2o F 72 C. hassaku (355, FEEREBD 5 C. natsudaidai * W% L 255, marmin (340 7% 2 - 72 (R
#11),
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3. EADAAZXLIZET BHE (1)

FEAIIEBREBICBIT A2RRLEERN 1 DTH), TIFE—MEERLETRLNG &) i@ MENL
BLVWELIC L 2B BIAE~NOBITZ L LTI 5, ZOMHFENEESNEIN TS, £
e NIBRBIC O Z BENEA R E L 2BAED D D0 ZDOFERFIZH L H» Tld e v,

JEI 9 > D BEICR LN 5 EEA DT opioid antagonist @ naloxone THIHIE N 5 =2 L RBEHHBY T
RS 5 | 72 morphine 2 A % L 72 5§ & v ) BEA 5, opioid B85 T 5 FREDFELDFELF
ZHENTERKZDHEMZIALL T o7, £ Z T AN KNI £ opioid 2 #&5 U FEAICBE ¢
LATEN D RN 55 E ) 2 EF L7 (B 12), Morphine O KN 512 & 0 HBIKERN e T~ D
scratching 7% 6 72—, KERATIC# S L 72 morphine (3 scratching # 5| X2 & 5722 & »
&, morphine DIEFAIAL R TH 5 Z L HTREE NIz, b M2 B 2FEAZLENBEZZIT 5V,
naloxone THIHl SN2 L Vo 2B H 5 Z L0 b, <7 AT morphine I & % EHE~? scratching
WA DRI BIE L 72T TH B0 & 9 2 % FA~N72, £ 3 morphine NDAFEN TS 1%, v 7 ZADEF 2 E
BF 12 mT 72354 (distraction) D2 %2 T L 72 & 2 A, distraction 12 & V) scratching 75 ZIC#HA L
72 (Fig.1), %72, naloxone MRS (F TFHS) 12 & - T3 morphine #%M: scratching 134 &2
A L7z, Opioid ZBARD 3 DDH 75 4 TICRFRI LT T=2 2 ZNTNKENRE L7125, v
BFRDOFFRT =2 } ThH 5 DAMGO T A FH 2K 09 7 B~ O scratching 255 2 & = I L7z
(Fig. 2), Ll ED#ER & 1, morphine X DAMGO (3 kM 4 54K % 4~ L CEEE O scratching % %
52 &, ZDscratching 3B Z 6 ( FEADBEICL I DTHDZ EHWTRBEINDL EELIZ, ZOFHY

>
w

807_

] *
60 "H

40

(2]
o
1

30j.

Ll

20 -

Y
o
1

] 87
0 4 8 12 16 20 SN —on
Time after morphine (min)

Facial scratches per 4 min
Fécial scratches per 20 min

Facial scratches per 60 min

Fig. 1 The effect of distraction on the facial scratch- 0+ +—s
ing induced by morphine injected into the cisterna
magna of the mouse. Immediately after the intracis- VEH 0.1 1 10
ternal injection of morphine (0.3 nmol/mouse), the log [dose], nmol/mouse
mouse behavior was videotaped in the presence of
the experimenter (for producing distraction, closed

columns, #=11) or in his absence (control, open Fig. 2 Effects of intracisternal injections of agonists
columns, »=9) beside the animals. Values represent selective for opioid receptor subtypes on facial
the number of facial scratching per 4 min (A) or 20 scratching in mice. The mouse was given an
min (B) as means and S.EM. In (B), SLN repre- intracisternal injection of DAMGO (closed circles,
sents an intracisternal injection of saline (a hatched n=7-8), DPDPE (closed triangles, »=8), U-50,488
column, »=9), and MOR represents an intracister- (closed squares, n=7-15) or saline (VEH, an open
nal ingection of morphine (0.3 nmol/mouse) with (a circle, n=11). Facial scratches per 60 min were
closed column) or without (an open column) dis- plotted against the dose. Values represent means
traction. *»<0.05 when compared with saline and S.EM. *»<0.05 when compared with saline

(SLN). (VEH).



107

ETNDHWEEDNEAZFN T 2DICERATH S Z LhREI i,

FEADVHENRETH 5 2 EXHPRENFEADFAT 52 L2 F2L 5 &, FHADRBE - MEDHEIC F
WHERDBE ST 5202 b b, LA LEAD, E)bIFT Fe—HEBERL EDEENLEAD
FIREDEEF 2B L 20T A IC I BN LEWET NG LETH D, FITHRLIIT FE—HEEAFEDK
MRS [gE BEOMMERT Z M LN TWAE NC 7 RIZHER L, ZDFEAEBEETECEA
I2BI5 3 B PR EDOMIRER T Ic DWW THRET L 72 R 14), NC 27 ZDKEH3E% 2 A A» 66 7 A
DRI BRI FEFICHTE - A1 - il W R EEREEZ R L2, HEREZ2ET L7 2
LR 27 A7 scratching % 24 BB L 2 & 2 A, KIBRE L2 AT 5~ AP scratching BT H <
%h - 72 (Fig. 3). Z DML 7 scratching BIEDEVFHEANDRREZ XML 72D EFE 2, ZUCBEE5T
LPRTF2HEET 272012, BEREZAET AT ALE LW A0 AL, ~7 2D
BCREL 2RHEE 77 mRNA #% differential display Z:ic K W EEL 72, THOHETEEREZET 5
27 ZDKRMEETHEML TWsRTFE LT, BE5RTO MEF2C 2" RIE T& 72, EEWREL R 27 A
Tl3 scratching D EF N & #EET 2 & 5 %, KEE T MEF2C mRNA 80 FE Lo RT

200 ]

150

Fig. 3 Scratching of skin-lesioned and non-lesioned
NC mice during a 24 -h period. @, male skin -
lesioned mice (35 weeks old, #=4) ; O, male non-
lesioned mice (14 weeks old, »=3). Values repre-
sent the means and S.E.M.

100 -

50

Scratches per hour

The hour of the day

(A) (B)
100 4 -
1 ' 1 Fig. 4 The frequency of scratching and the expres-
[ * sion level of MEF2C mRNA in NC mice. A) In-
1 diviual data of scratching number for 20 min (a)
] and mRNA expression for MEF2C in the cerebral
cortex (C) in non-lesioned (a-c) and skin-lesioned
mice (d-f). The ratio of MEF2C mRNA to GAPDH
mRNA was shown. Their sex and age (weeks) were
(D) as follows ; (a) male 22, (b) female 48, (c) male 68,
(d) male 22, (e) female 33, (f) female 48. Mice (a) -
_]'_* (f) were the same as in Fig. 3. Means together with
‘ S.E.M. of non-lesioned (NON) and skin-lesioned
(LSN) are shown in (B) and (D). Values represent
the means and S.E.M. *p <0.05 when compared with
non-lesioned mice.

per 20 min
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o
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Fig. 5 Effects of i.c.v. injections of antisense oligomer for

MEF2C on scratching and MEF2C mRNA expression.

The mouse was given 101 of the oligomer solution into

the lateral ventricle twice at a 24-h interval. The scratch-

ing behavior was observed for 60 min before the first i.c.

v. injection and 23 h after each i.c.v. injection. A) The

frequency of scratching after i.c.v. injections of antisense

(squares, »=3), missense (triangles, »=3) oligodeox-

ynucleotide for MEF2C or saline (circles, »=2) was

shown. Values represent the means and S.E.M. * »<0.05

SAL s ANTI when compared with before injection. B) Expression

0 1 2 levels of MEF2C in the cerebral cortex were detected 24

Number of injections h after the final i.c.v. injections. Means together with S.

E.M. of saline (SAL)-, missense (MIS)-and antisense
oligomer (ANTI) - injected mice are shown.
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-PCR IC & W HERR I L7z (Fig. 4), Z 72, BN MEF2C %3 %, MEF2CmRNA 23 57> F &>
24 TORRBEREIC L D IHIL 72 & 2 A, scratching I3EFICHA L 72 (Fig.5), LLED&ERLD,
MEF2C I3 KB BEIC B W THEADEE D 5 WVIZAEOEE, SIS L T 2 JREEIRE I N7z,
KM DEEADE T ZIRET 5 — KR ORHEDRIER Z DIZERIE, 22 0MBEOWEDFML XicD
WIS TR WG L\, WHED R 2EREOMREDIERIEL T —RKRLRMECEL s D
ZEEHLPITT BICE, —E—EOMEHROME AR FEPVLETH 5, Rrid, FTEEEELZ
AR ET AR 2> & 8 2 DILE % RS 1 #EEL L, total RNA #§H54%, RT-PCRIZ & ) mRNA 2/
pHEERRZFEL 2R 13), ZokEkic &) igfiifEic B2 1 B % < oMoty L T mRNA 3o
BT 2479 2 EDTE, PERBWLRBABDMBIT O WEETH 5 Z L LT 5 72,

4. HADEHMERZORAEHRE (IV)

1) FHEAAHEY (RERHFEIBM & EH%)  PEICBT 2 LEEFOFARIE (EREFMF %
05045046) 7 iz kY, FEEEAK, MWIETF~Xy b %Y "Bya-rgod sug-pas %, HiEV A 7 VEHIEA
X7 A 703y "Tageleylishiy &2 AF L7z, ZNbid e iz X 78D Saussurea JBHEYIZ HIK T
5, THICHEED "EE, L EFEBHEKRTH 2, s REEY DI I Y OBKREH L2
129 % BT, [EED Eriocoryne HJ& 12 # (JR3#%15), Amphilaena #Jg 5 & (JF3 16) D4 & Wi
BEERICRET L, 7 b TH#IE, & "Bya-rgodsug-pay DA & LT S. medusa % > & 3 57
HES M, TRIUEH#I, & "Tage leylishi; DFEREYrE L T S. involucrata % WGk L 72, FEKRFF~
FEFEOAREED L, BEREFEMOIEREFLEL 72,

2) Swertia JEIZHRT 3 RIEHRY (RIFEIZE, (LI HEM & oILFHFIE) @ ) > F 7R Swertia B4
BT TEMTRBMICERAINS, BEAD T 7)), =)o "Chirayta;, HBEEEETH TCAF

800 Before drug administration [  After drug administration
g s00
E
3 w0 Fig. 6 Effects on Blood Glucose Levels of Extract of Four
§ Samples of Swertiae Herba and Tolbutamide (Five z.p.
8 a0 Treatment with a Dose of 100 mg/kg, Twice a Day) in
g STZ-Induced Diabetic Rats Results are expressed as
@ 200 mean=+SE, n=5. **p <0.01,*» <0.05 vs control.

100




109

L7z NEssk, REREARTAREREHRD TEE#, (F<v & TrGya-gar tig-tay) DFH4 Mi2D
W, BRERHICFEREwE RE L 2nb, 10% =8 /) —nxX 2#%5ic & 5 STZ HREMEHEREZ v M
Bl 2 ERETERZRE L7z, SEROREIFIIZENENS. japonica, VED S. alata HIEAL 72 S. chi-
rayta, S. mussotii & S. cincta D 20 :1 DIEAG, S. mussotii DEETH > 72, £ 7Y KU Chirayta
IXZ MBI NI—ALX)NEZNFINI2Y, 31 % EALEE7 (Fig.6) JREF 17),

Z M, 23+ Cordia spinescens DENKI X APICEE N5 7 7 c BFEROGIEIE L X~ A
7aTF A=k VEEL 72 R 18],

5. (GHEEMICET 3T —IR—XDHWE (1)

REGEEPERMEICREIN TV B ERERICEAL ¢, 206 DEERERY FHRICL 72T —FX— 2%
EFTLZEEFHMIZLT, V7 FEHEREL, T—FDANEIT) . FARRCEEFRIIOWT—RKIFEHRZ T
Wz 5, BAE, — =2 AT L5, V7 OB TEHA > Tnb, T, BEFET— 5 DEHRE
EHHT L, ERERBEBZRRLVOAEET— DO AL ZHIEL T 5, KREE, EEXYV 7 L 2T
RATOEMEICABEL, BT T > = 2ET2FETH B, EEAY 7 M rEF ) KB, &
BHRDOAT 2 ARG 5, &8, V— =L AT LEBUTNEH) TH 5,

OS : MS Windows NT Server 4.0], DB : MS SQL Server 6.5], CPU : intel Pentium PRO 200MHz
(cash 512 k), Memory : 128MB, Disk : ULTRA WIDE SCSI 12 GB, Interface : MS Access (fHL,

% % ) T FIEFNCHAFEL T\ 5),

O S
1. BEFERCLI2EROREEMREICATS

5

1) Application of PCR-RFLP and MASA Ana-
lyses on 18S Ribosomal RNA Gene Sequence
for the Identification of Three Ginseng
Drugs.
Biol. Pharm. Bull., 20 : 765-769, 1997.
Fushimi H., Komatsu K., Isobe M., and Namba
T.

In order to develop convenient and reproducible
methods for the identification of Ginseng drugs at a
DNA level, PCR-Restriction fragment length
polymorphism (PCR-RELP) and Mutant allele spe-
cific amplification (MASA) analyses were applied,
based on differences of the 185 rRNA gene sequence
among three Panax species. The PCR product of
each species on the 185 rRNA gene was digested
with the restriction enzymes Ban II and Dde 1. Each
fragment gave unique electrophoretic profiles for
each species (PCR-RFLP analysis). The extracted
DNA of each species was amplified by PCR using a
designed species-specific oligonucleotide primer.
The expected size of the fragments corresponding

to each species were detected only when the opti-
mum temperature and reaction time for annealing
and extension were established (MASA analysis).
These two analytical methods were carried out on
three Ginseng drugs and the same results as in their
original plants were obtained. The results suggest
that PCR-RFLP and MASA analyses under the
established conditions are convenient for identifying
three Ginseng drugs. Moreover, to insure comple-
tion of the identification, a partial sequence of the
plastid gene matK was determined in addition to the
18S rRNA gene. The gene sequences of three Panax
species were of 1259 base pairs and that of P.
quinquefolius was different from the other two at
nucleotide position 102.
2. £EOERE KRBT 3HR
2 ) Pharmacognostical Studies on the Chinese
Crude Drug, “Shengma” (Part II) : “Sheng-
ma” Derived from Genus Cimicifuga Plants.
Nat. Med., 51 : 148-161, 1997.
Li X-B,, Komatsu K., Yamaji S., Takano A.,
and Namba T.
Anatomical characteristics of 8 Cimicifuga
species were studied, summarized in a keytable and
compared with those of C. simplex. Rhizomes of the
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9 taxa could be distinguished from each other by the
growth rings and arrangement of big vessels in the
secondary xylem, number and diameter of vessels,
appearance of endodermis and interfascicular cam-
bium, thickness of cortex and appearance of scler-
eids in cortex and the maximum number of scler-
eids over each vascular bundle in the rhizomes, and
by the sclerification of ray parenchyma in the stem
residues. By using the keytable, 67 commercial
samples of “Shengma” were examined for their
origins : those in the north Chinese market were
determined to be derived mainly from the rhizomes
of C. heracleifolia and/or C. dahurica and those in
the southwest and south Chinese market, of C.
Sfoetida. Some samples derived from rhizomes of C.

Jfoetida contained rhizomes of either C. nanchuanen-

sis or C. yunnanensis. Japanese “Shoma” and South

Korean “Sungma” were composed of one of or a

mixture of two of C.- heracleifolia, C. dahurica and

C. foetida.

3) EE THAR OEERFHWE (FIW) 1F/ >
5 # Astilbe BRU 7S F# Aruncus BHEW =8
¥ 3 "FER CDOVT.

Nat. Med., 51 : 335-346, 1997.
= B, MROF, HENIEGE
Chinese crude drug “Shengma” is reported to be
derived from Cimicifuga species of the family

Ranunculaceae and several species of other fam-

ilies. In this paper, to identify the botanical origins

of commercial sampes of “Shengma,” having
reddish brown cut surface and sometimes called

“Hong-Shengma” a comparative anatomical study

was carried out on the rhizomes of Astilbe species of

the family Saxifragaceae and Aruncus species of
the family Rosaceae. The results were as follows :

(1) 7 Astilbe species and 2 varieties could be distin-

guished from each other by the presence or absence

of the bands composed of thin-walled xylem paren-
chyma cells and of distinctive growth rings, position
of big vessels, number of Vascular bundles, number
of vessels within one growth ring, suberization of
endodermal cell walls, presence or absence of inter-
fascicular cambium, and sclerification of ray paren-
chyma. These Astilbe species were distinguished
from Aruncus sylvester as Arumcus sylvester had
vessels with simple perforation and no endodermis.

(2) “Hong-Shengma” sample of Yunnan Province
was determined to be rhizomes of As. 7ivularis and
its variety. “Shengma” from China and “Sungma”
from South Korea examined were mainly composed
of Cimicifuga rhizomes, mixed with a small amount
of Astilbe or Aruncus rhizomes : samples from Jilin
Province and the Xinjiang Uighur Autonomous
region and from Teagu mainly of C. heracleifolia
and C. dahurica, mixed with the rhizomes of Ar.
sylvester, samples from Sichuan and Guizhou Prov-
inces mainly of C. foetida, mixed with rhizomes of
As. chinensis and Ar. sylvester, and of Ar. sylvester,
respectively.

4) BE THK OEEZNHE (F48) F78
Serratula BR U %Y % / <7 I8 Strobilanthes
BHEHICHRT S "HR COouT.

Nat. Med., 51 : 408-416, 1997.
F OB, MEOTF, B R HulEg
To identify the botanical origins of commercial
samples of “Shengma,” the fusiform root of Ser-
ratula chinensis of the family Compositae and the
rhizome of Strobilanthes jforrestii of the family
Acanthaceae were anatomically examined. The
root of Se. chinensis was found to be characterized
by the existence of secretory canals and other
anatomical characters such as the amount of xylem
fibers and the diameters of vessel and secretory
canal were found to vary at different levels
sectioned. The rhizomes of St. forrestii had endoder-
mal cells arranged in circle as in Se. chinensis and
Astilbe species previously reported, however, those
were distinguishable by the existence of collen-
chyma in cortex, phloem fiber and cystolith in
parenchyma. On the basis of these results, “Sheng-
ma” samples available in Guandong and Hongkong
markets, called “Guan-Shengma,” “Lu-Shengma”
or “Bai-Shengma,” including cut root samples were
all determined to be the roots of Se. chinensis. Of
the “Shengma” samples recently -obtained in the
markets of Sichuan, Guizhou, Yunnan Provinces
and others, whose internal structures did not corre-
spond to those of Se. chinensis and previously repor-

ted Cimicifuga, Astilbe and Aruncus species, 17

samples were found to be derived from the rhizomes

of St. forrvestii, and the two samples from Sichuan

Province and Ningxia Autonomous Region, to be



mixtures of St. forrestii and C. nanchuanensis (20 : 1)
and of St forrestii and C. foetida (6 : 1), respective-
ly.
5) TIEML RO ML, OERZHHE (FI3H)
Fagara R (CHR T 3 EE TfEH, (CHOUVT.
Nat. Med., 51 : 194-204, 1997.
B B, MR OT, 8 B, M oKL
W EHE
In the previous paper, nearly a half of commercial
“Huajiao (f&#0)” samples derived from the sub-
genus Zanthoxylum were determined to be mature
pericarps of Zanthoxylum bungeanum and the latter
half to be immature to slightly immature ones of Z.
armatum var. sutrifiliatum. In this paper, the botani-
cal origin of commercial “Huajiao” samples derived
from the subgenus Fagara available in the markets
in the north of China was examined by comparing
the anatomical characteristics of the pericarps with
those of 9 species of this subgenus. Among these
taxa, differences were found in the cirumference
length at the mid point of pericarps, outlines of
outer epidermis in oil sac area, presence or absence
of hesperidin crystals, thickness of outer periclinal
wall of outer epidermal cells, presence or absence of
hypodermis and sclereids in mesocarp, thickness
and number of layers of endocarp, appearance of
inner epidermal cells, and the shape of cuticle on the
surface of pericarps. According to which, 8 commer-
cial samples were identified as the mature pericarps
of Z. schinifolium of the subgenus Fagara. The
characteristics of 9 species of the subgenus Fagara,
added those of 8 species 3 varieties 1 form of the

subgenus Zanthoxylum, are summarized in a keyta-

ble.

6 ) Pharmacognostical Studies on the Sino-
Japanese Crude Drugs “Huajiao (fE#1)” and
“Sansho (IU#1)” (Part 4) : Determination of
Botanical Origin of Chinese Crude Drug
“Jiaomu(#1 H)” by Scanning Electron Micros-
copy.

J. Jom. Bot., 72 : 93-109, 1997.
Liu Y.-P., Ito C., Komatsu K., Tani T., Shi D.-
W. and Namba T.

“Jiaomu,” a traditional Chinese medicine used as

a diuretic, is derived from the seeds of the genus

Zanthoxylum, the family Rutaceae, and of the same
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origin as “Huajiao.” On the other hand, it is difficult
to identify Zanthoxylum seeds because of their simi-
lar external morphology and the difficulty of
sectioning them to observe the inner structure. In
this paper, in order to develop a method for the
identification of “jiaomu,” we report a new anatom-
ical method using a scanning electron microscope

and an image analysis system on the seeds of 16

species, three varieties and one form, collected from

China, Japan and Nepal. The results showed that 16

species and varieties could be distinguished from

each other by the following characteristics : number
of layers of epidemal cell, ratio of radial diameter
to tangential diameter of epidermal cell, shape of
closed curve which was drawn in between epidermis
and sclerenchyma tissue (its degree of roughness
shown by SFC value) ratio of average thickness of
outer mesophyll to inner mesophyll, ratio of occupa-
tion of epidermis to outer seed coat, ratio of thick-
ness of outer seed coat to the radius of transection
of seed, etc. The commercial samples of Shanghai

and Datong (Shanxi) market were the seed Z

bungeanum and that of Huhehaote (Inner Mon-

golia) market was a mixture of seeds and pericarps
of Z. schinifolium.

1) TIEML RO MU, OEFEFHHE (B55R) -
Zanthoxylum FEHEYDRE R UG & D FEh
RUELRBES.

Nat. Med., 51 : 249-258, 1997.
g B, RS, EEEF, B okog, PMH
BH, /M OF, HEBIERE

Analysis of essential oils and pungent principles

of pericarps of Subgen. Zanthoxylum (6 species, 2

varieties and 1 form) and commercial samples of

“Sansho” and “Huajiao” from Japan and China by

GC and HPLC methods showed that Zanthoxylum

piperitum and its form from Japan contained higher

levels of limonene and S-phellandrene, and that in

‘Budo-zansho,” geranyl acetate was the main essen-

tial oil component. Z. bungeanum from China

showed higher limonene contents but that from

Sichuan prov. had linalyl acetate as the main com-

ponent. There were some differences in the essential

oil compositions among strains of Z. armatum var.
subtrifolitum : they might be classified to two types,
according to the presence or absence of xanthox-
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ylin. As regards the pungent principles, most species
showed higher levels of hydroxy-a-sanshool. Z.
piperitum and its form contained «-sanshool,
whereas Z. bungeanum showed lower contents.
Commercial samples showed essential oil and pun-
gent principle compositions similar to those of their
respective original plants. The total amounts of
both essential oils and pungent principles in “San-
sho,” derived from Asakura-zansho and ‘Budo-zan-
sho’ of Z. piperitum f. inerme and “Huajiao derived
from Z. bungeanum from Sichuan were higher than
those in other samples. Most of the “Huajiao” sam-
ples derived from Z. armatum var. subtrifoliatum
contained xanthoxylin.

8 ) Amides of the Fruits of Zanthoxylum spp.
Phytochemistry, 44 : 1125-1127, 1997.
Kashiwada Y., Ito C., Katagiri H., Maze I.,
Komatsu K., Namba T., and Ikeshiro Y.

Abstract—Examination of the amide constituents

in Budo-Zanthoxylum fruit, the most traded com-

mercial Zanthoxylum fruit in the Japanese market,
has led to the isolation of a new amide, along with

a-, 8-, y-, hydroxy-a«-, hydroxy-£-and hydroxy-

y-sanshools. The structure of the new amide was

assigned as (2F, 4F, 8E, 10E, 12E) - N -isobutyl-2, 4,

8, 10, 12-tetradecapentaenamide by spectral exami-

nation.

9 ) Botanical Origins and Quality Evaluation of
Crude Drugs Derived from Citrus and Related
Genera (Part 2) : Chemical and Anatomical
Characters during Fruit Ripening Period of
Cultivars of Citrus unshiu and C. natsudaidai
Nat. Med., 51 : 84-91, 1997.

Tsuchda T. Yamamoto T. Yamamoto K.,
Hitomi N., Kosaka N., Okada M., Komatsu K.,
and Namba T.

The polymethoxyflavonoid and coumarin con-
tents and anatomical structures of fruits of 9
cultivars of Citrus unshiu and C. natsudaidai were
studied during maturation. In the case of fruit peels
of 5 cultivars of C. unshiu and 4 cultivars of C.
natsudaidai tested their HPLC profiles were similar
to each other within each species and they did not
change during the fruit maturation. However, dif-
ferent cultivars of C. unshiu had different contents
in a part of polymethoxyflavones and ‘New Seven’

of C. natsudaidai generally had low contents. More-
over, different cultivars had different anatomical
features, for example, in the thickness of peel, the
shape and size of oil cavities and the distribution
pattern of hesperidin crystals. Those cultivars hav-
ing distinctively different chemical compositions
were found to be distinguished very clearly also by
the anatomical characters.

10) #BEEEOEFRE REICHT2HR(FEIH)
Citrus, Fortunella BT Poncirus BDREDE
S=onT,

Nat. Med., 51 : 205-223, 1997.
L, ARG, UAE—, ARMEZ, MR
5, WHIEE, MA»DOF, B iEgkE
The newly established 3 HPLC conditions, iden-

tify 34 components including 28 genins of flavonoids
and coumarins and 6 flavonoid-glycosides in Citrus
peels. By using the HPLC systems, fresh and dried
peels of 27 species and 1 variety of the genus Citrus,
1 species of the genus Fortunella, 1 species and 1
variety of the genus Poncirus, and 4 hybrids of
above genera were assayed. The results showed
that these species might be divided into 14 types on
the basis of their chemical compositions. Some
compounds were apparently affected by drying,
though the types of dried samples could still be
identified. The HPLC profiles did not change as the
fruit matured. The present HPLC systems may give
valuable information to identification of crude
drugs derived from Cifrus fruits.

1) HBEHEEEORFE KECEATIHE(FE44H) :
BARUREEBRE), "HEl, TREL, TR,
&K, OERICOWVWT.

Nat. Med., 51 : 231-243, 1997.
THERE, WS, WAE—, AREZ, K
5, MHIEE, MADDOF, HEEIEHE
In the present paper, chemical and comparative
histological studies were carried out to identify the
botanical origins of more than 100 commercial
samples of “Chimpi (Chenpi, Bffz) ,” “Seihi (Qingpi,

FHR),” “Kijitsu (Zhishi, #15) ,” “Kikoku (Zhiqgiao,

FR5%) ,” “Tohi (#Kz)” etc., mainly from Japan and

China. The chemical characteristics were found to

be more useful guidelines for distinguishing these

drugs as reported in previously. The main botanical
origin of “Chimpi” produced in Japan was deter-



mined to be Citrus wunshiu, and that produced in

China was C. unshiu and C. reticulata or related

species. The botanical origin of “Seihi” produced in

China was C. reticulata or related species; “Kijitsu”

and “Kikoku” produced in Japan C. hassaku, those

produced in China C. aurantium, “Tohi” produced in

Japan C. &0 and C. hassaku and foreign “Tohi” C.

aurantium.

3. EADAH=XALIZEAT 3R

12) Intracisternal injection of opioids induces itch-
associated response through y-opioid rece-
ptors in mice.

Jpn. J. Pharmacol., 74 . 77-82, 1997.
Tohda, C., Yamaguchi, T. and Kuraishi, Y.

We examined whether opioids, especially mor-
phine, would centrally elicit scratching in mice and
determined some characteristics of the scratch -
inducing action of opioids. When intracisternally
(i.c.) injected, morphine (0.1-3 nmol/mouse)
produced a dose-dependent increase in scratching of
the face, but not of the ears, head and body trunk.
When injected intradermally into the rostral part of
the back, morphine (at most potent i.c. dose of 3
nmol/mouse or higher) did not increase the scratch-
ing of the injected site. Facial scratching of the
mouse induced by i.c. injection of morphine (0.3
nmol/mouse) was almost abolished by distraction
and by naloxone (1 mg/kg, s.c.). [D-Ala?,, N-Me-
Phe*, Gly®-ol] Enkephalin (DAMGO) (0.03-2 nmol),
but not [D-Pen?®]enkephalin (DPDPE) and U-50,
488, dose-dependently elicited facial scratching by i.
c. injection. These results suggest that morphine
and DAMGO increased facial scratching, probably
mediated by central opioid u-receptors in mice, and
such scratching was due to sensation, probably
itching. The present animal model may be useful for
analyzing opioid-mediated central itching.

13) Analysis of dissociated single neurons by
simple semi-quantitative RT-PCR (reverse
transcription and polymerase chain reaction).
Jon. J. Pharmacol., 74 : 121-123, 1997.

Andoh, T., Tohda, C. and Kuraishi, Y.

We have developed a simple and semi-quantita-
tive method for mRNA determination in single cells
using the reverse transcription and polymerase
chain reaction (RT-PCR). The distinct features of
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this method are the highly efficient RNA harvest
from whole dissociated cells and ability to perform
all RT procedures in one tube that allowed semi-
quantitative determination of mRNA in dissociated
cells. This method revealed that histamine H,-rece-
ptor mRNA was highly expressed in 5/28 small and

1/26 large dorsal root ganglion neurons of the

mouse.

14) Increased expression of mRNA for myocyte-
specific enhancer binding factor (MEF) 2C in
the cerebral cortex of itching mouse.
Neurosci. Res., 29: 209-215, 1997.

Tohda, C., Yamaguchi, T. and Kuraishi Y.

Since itch is a subjective sensation and markedty
affected by psychological conditions and is some-
times central origin, the mechanisms of neuronal
processing of itch signaling in the central nervous
system should be studied. Therefore, we examined
itch-related behaviors and nervous gene expres-
sions of NC mice, which show severe dermatitis and
atopy-like changes in inflammatory cells. Some NC
mice spontaneously scratched their bodies and
showed skin lesions, such as eczema, bleeding and
alopecia from 2 to 6 months after birth. The mice
with skin lesions scratched mainly face, ears and
the rostral part of body by the hind paws all day
long. An average of scratching frequency was
126.7+36.8 (n=4) and 5.3+4.7 (»=3) per hour in
skin-lesioned and non-lesioned control mice, respec-
tively. A differential display analysis of gene
expressions in several regions in central and periph-
eral nervous systems was performed between these
scratching and control groups. One of genes that
were expressed at higher level in a scratching group
than in control group was myocyte-specific enhan-
cer binding factor (MEF) 2C in the cerebral cortex.

The scratching was inhibited by intracere-

broventricular injection of antisense oligodeoxy-

nucleotide for MEF2C. These results raise the possi-
bility that MEF2C may be involved in the sensation
or perception of itch in the cerebral cortex.

4. HRDEHERZDREHRR

15) TEETE, ERYOERFNHE (58 28) © Saus-
surea I& Eriocoryne BE ¥ (R T 3 iEE
TEETE, RUF vy P EH "Bya-rgod sug-pa,
DERICOWVT.,
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Nat. Med., 51 : 134-147, 1997.
o EREE, WWEEE—, AR OF, BERIERE
The Chinese crude drug “Xuelianhua,”
known as “Bya-rgod sug-pa” in the Tibetan Medi-
cine and as “Tage leylishi” in the Uygur Medicine,

which is

is used for rheumatoid arthritis, menoxenia, etc.
The botanical origins of these drugs are said to be
flowering whole plants or aerial parts of about 18
species of the subgenus Eriocoryne with long woolly
hair and of subgenus Amphilaena with large and
thin bract, of the genus Saussurea of the family
Compositae. In most cases, it is almost impossible
to identify their origins by their external morphol-
ogies, since the flowers and cypselae break easily
during maturation after harvesting. In order to
identify the botanical origins of about 50 commer-
cial samples of “Xuelianhua” and its related eth-
nomedicines, a series of pharmacognostical studies
were performed. Ih this paper, to identify 37 com-
mercial samples of them, which are apparently
derived from plants with long woolly hair, a com-
parative microscopical study was carried out on the
leaves, stems and rhizomes of 12 species of Eriocor-
yne plants. These 12 species could be distinguished
from each other by the differences in leaf [number
of vascular bundles in the midrib, appearance of
stomata on adaxial epidermis and glandular hairs
on both epidermises, degree of roughness of anti-
clinal wall of epidermal cells], in stem [maximum
diameter of vessels] and in rhizome [kind of tissue
opposite to xylem, etc.]. Onthe basis of the results,
all the 37 commercial samples examined were deter-
mined to be derived exclusively from one or two of
the following species : S. medusa, S. laniceps,
S. tridactyla, S. namikawae, and S. gossypiphora.
16) "EETE EEYOERFNMRE (B3 R) | Saus-

surea /& Amphilaena BEEHEY ICHR T 3 EXE

rEHEE), 74 7 LEY "Tage leylishiy RUF

N b EY TgZa-bdudy, DEIFEIZDOWVT.

Nat. Med., 51 : 347-357, 1997.

Yo B, IUB&ER—, MR OF, BERIEHE

In order to identify the botanical origins of

“Xuelianhua” and its related ethnomedicines,
“Xuelianhua” and the related ethnomedicines der-
ived from Amphilaena plants of the genus Saussurea
of the family Compositae, which are generally char-

acterized by large thin bracts, were studied his-

tologically, by comparing the bracts, foliage leaves

and stems with those of 5 species of this subgenus.

These 5 species could be distinguished from each

other by the differences in the bract [thickness of

the midrib, appearance of fibers opposite the
phloem in the midrib, of palisade tissue in the
mesophyll and of stomata on adaxial epidermis],
foliage leaf [degree of roughness of anticlinal wall
of adaxial epidermal cells and palisade ratio in
surface view], and stem [number of vascular bun-
dles] Twelve commercial samples of Chinese

“Xuelianhua” and Uighur “Khar leylishi” were

found to be derived from Sa. involucrata, and two of

Tibetan “gZa’-bdud,” from Sa. obvallata. On the

basis of the present findings and those of our previ-

ous studies on the plants of the subgenus Eriocoryne
of the genus Saussurea and the genus Soroseris, the
key for identification of 17 species of Saussurea and

3 species 1 subspecies of Soroseris was made.

17) A Comparative Study on .Swertiae Herba
from Japan, Nepal and China, and Their
Hypoglycemic Activities in Streptozotocin
(STZ)-induced Diabetic Rats.

Nat. Med., 51 : 265-268, 1997.
Komatsu K., Basnet P., Yamaji S., Kadota S.,
and Namba T.

Four commercial ethno-medicines, “Semburi”
from Japan, “Chirayta” from Nepal, and “Zanyin-
chen” (two samples) from China were identified
morphologically to be the whole plants in flowering
season of Swertia japonica, S. chivayta mixed up
with small amounts of S. alata, and S. mussotii (one
sample contained a trace amount of S. cincta),
respectively. These crude drugs were extracted
with 70 9§ ethanol and these extracts were studied
for the comparative hypoglycemic activities in the
streptozotocin (STZ)-induced diabetic rats. “Sem-
buri” and “Chirayta” significantly decreased the
blood glucose level of STZ-induced diabetic rats,
“Semburi” being the more active of the two.

18) Inhibitory Effects of Cordia spinescens
Extracts and Their Constituents on Reverse
Transcriptase and Protease from Human Im-
munodeficiency Virus.

Phytother. Res., 11 : 490-495, 1997.



Lim Y.A., Kojima S., Nakamura N., Miyashiro
H., Fushimi H., Komatsu K., and Hattori M.
By bioactive-guided fractionation of a water
extract of Cordia spinescens, magnesium lithosper-
mate, calcium rosmarinate and magnesium rosmari-
nate were isolated as potent inhibitory substances
against HIV-1 reverse transcriptase (RT) with ICs,
values of 0.8, 5.8 and 3.1 M, respectively. However,
they were weak HIV-1 protease (PR) inhibitors
with ICs0>100 uM. The RT inhibition by these
compounds was noncompetitive with respect to
dTTP substrate.

O ERBE
1) /MEDOF, EBERRT, = OBRM, IEH—, #
WAEHE © TS HoARZMIE, BARES
5117 484y, 1997, 3, R, #EERXE 2, p.119.
(B8] 2, 3Emfbss, Emems e L COmAR
FEE, BIRE, JOEICHVY LN, F 20 B
FEENd ELTEH) L EDEETH L, Tk
iz ThEZEM, 122 VRO Salvia miltiorhiza DR
FOBETH B & N 5D, i S bowleyana, S.
przewalskii & % NDEFE, S. yunnanensis % HPEI N
T3, —%, Bsm, FRBEJEE: Sns THEL,
YEIBRIFEEINEZ &0 b, TS MY FHEiN—
B L CmERENEIRICET 2217 - 72,
[EB R OFER] S. miltiovhiza (SM), S. przewalskii
(SP), S. yunnanensis (SY), S. deserta (SD) DI #%
Hegerpt & Uiz, "HZ WG iR TREGBD
L LR TREB M, ZEATE DL D2 74
ThEhHoTeZ e b, b RO SM &
SP DR D ZIALIZ D W TN BB D 21k 2 BET L
720 SM DR SRR 1/5 13—k i#k A THEE I
FERICESHY LikAEDs & < FeEL, WEBIZERIRZ %03,
RIS 2 > T RARE R o0, NI a7
PHN, WREIEHSENCERD, S 5I2EERICm» - T
—RAEBIE 2~3 Tz H N, ZRAEOEEF D
MEHEDHE 2 B, SP Tl H DOTEE O Sl A 2 1
BEBEITRE N 5728, TRAKREDEE TR
MHCAEA TEE SN, S 512 ARERFARKME R U FAl
Az a2 7R (kix) 2kz EFEI NI LD
2 IR E TR T % 72 ORBIIEI I WS 5,
ZOBEEIZIEIRAIZ EBEETH B, BoOFIEFIZB W
T, SY 13 SMICHELLT % 5%, KRR JE iz EEE M IE A
BOTE LB/, SD TI3 RARER D S K U HRHE
7% <, kix ARG ARE A I R L TR R o B
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T AHEADH 5, didfimid SM 2%, HlEE 5,
EmE RS ROTUNEE TRET, 13 SP, TE®E
2, X SY ITHRL Tz,

2) REBA, IR OF, HEMRERE, BIEE:
Panax JEREH) K O % O BEE A 0 BARF#MT (2):
18S rRNA #E{EZFic2EH L 72 MASA Z KR U mat
KEBRERTFOEERS., HAFEZSE 1T F4,
1997, 3, . FEIHEEE 2, p.119.

[B] &3 2N Tic 358D Panax JBHEYIC H

%73 % 18S rRNA EIZTFIEREEY 282 L, Ly

5 500 HHEATIIZ Z N Z N OKER I REEARY 7 1R ZE A5

ZRWHL, ZOE—ESIMIET 2 ENETNDAS

BFHEEICOIHFETLIZ L 2WmE L, 40, ASHE

EOMELREELHRT 20, ZOKEICEED

e Befiiyic 35 B L, Mutant Allele Specific Amplifica-

tion (MASA) BEoHERE L7z, 720 FriolhiE

BFHEE LT, EREREERTFECHFAT 5 matK &
BFOWBERFZHREL, ZFOHFABEIC DOV THLHRET

L7z,

[EB R URER] 18S rRNAEIEZFOEED &) 3E

D572 499~501 FHHICT7 T4 =—D 3 KiH g

T5L&912, Ponax B3RICRHRENL 774 ~=—%4&

BL7ze TN7T7 4 ~>—% T R O HE AR

L% 65172 DNA 2888 & L T PCR #& %47V, PCR

EMNERE 1% 77— 7 VELIKEEIC LY

Bl BT 74 2—DT =) > 7T RUIMEE

FGDIRE LR ZBET L 2R, &£42n7' 74 <—

XIS B AE R SR T DA DNA ORIEAHE L 5

Gt x s Lz, matK BEFI2 oW T, KHES

WCENVBEIN T B 7 T4 v— %A TR UE

MBI O LFEB A EIEL, &2 DEEEY| % REL

720 matK AR F OSSN 3T 1259 IHHx4 T,

P. ginseng & P. japonicus BDOEINIFE—T, Z 2
& & P. quinquefolius DRI TI3 102 HH IR ER >

L7z, SHICZNERIIFEEZ BT E T HLEA

2 LRI LTz,

[>z#k] 1) Ooi K., Endo Y., Yokoyama J., Murakami

N., J. Jpn. Bot., 70, 328-331 (1995).

3IVHEHTH, 86 T NC=7ROEALBHITE) &
Z)EFET RCBT ABIEFRBOT 4 77>
SR NT A4 ATV AT, 8 70 Bl H AL F
4, 1997, 3, TFIE

The effective control of atopic dermatitis, contact-
type dermatitis and so on which are not ameliorated
by anti-histamine drugs, has not been possible yet.

To regulate the severe pruritus, it is necessary to
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clarify the meahanism of itch sensation. The pres-
ent experiments were conducted to identify several
factors involving the itch sensation and/or itch-
related behabiors. NC mice begin to scratch their
body and face about 2 to 5 months after birth, and
appear loss of hair, bleeding and injury of skin. We
observed skin-injured and uninjured NC mice for 24
hr under the unmanned conditions. The skin-injured
mice scratched all day mainly there back and face
by the hind paws, and the average of scratch num-
ber per 1 hr was 126.7. On the other hand, that of
uninjured mice was 5.3. A differential display of
several regions in central and peripheral nervous
systems was performed between these two groups,
scratch and control. One of fragments which highly
expressed in a scratch group than control was 3’-
non coding region of myocyte-specific enhancer
factor 2C (Mef2C) in cerebral cortex. Then, expres-
sion level of Mef2C mRNA was investigated by a
RT-PCR method in other individual NC mice. The
Mef2C mRNA in cerebral cortex of scratch mice
was expressed at about 20 times as high as control.
These results suggest that a transcriptional factor,
Mef2C, in cerebral cortex may be involved in the
mechanism of the itch sensation.
4) HerREM, KEHTFSH, 80 & 7v FE#M»
LDATHA VBRIV I VBB KL
) > MEEREE T TR, 5 70 [ H ARSI S
4 1997, 3, FIE.

We have shown that capsaicin evokes the release
of glutamate (Glu) in superficial laminae of the
spinal cord slice, using a confocal laser scanning
microscope, in which we determined the fluores-
cence of NADH generated from Glu and NAD* by
glutamate dehydrogenase. This study was conduct-
ed to determine whether the release of Glu from
superficial dorsal horn would be increased in a state
of inflammatory hyperalgesia. Male Sprague-Daw-
ley rats (4-5 weeks old) were used. To produce
hyperalgesia, animals were s.c. given 5 9% formalin
(50 g1) into the unilateral hind paw. Nociceptive
threshold of the treated hind paw was decreased to
62.7+299% (n=17) 2 h after formalin injection.
Immediately after this algesic test, the lumber
enlargement of spinal cord was removed and trans-
verse slices of 1-mm thickness were prepared.

Although stimulation of the slice by capsaicin (10
uM) increased the release of Glu from laminae I
and II on both sides ipsilateral and contralateral to
formalin treatment, the concentration was signifi-
cantly (»<0.05) higher in ipsilateral side (16.1+0.9
#M) than in contralateral side (10.1+2.4 uM, n=
8). The area of apparent Glu release was not signifi-
cantly different between ipsilateral and contralater-
al dorsal horn (#=8). These results suggest that the
amount of Glu released from capsaicin-sensitive
primary afferent terminals in the superficial dorsal
horn was increased in a hyperalgesic state. The area
of Glu release may not be altered in a such state.
5) BREME, KHTH, &8 Z§, ZHRmIE . Single-
cell RT-PCRIz & 3=7 2 1KKOHEED
NKI1 Z#4K mRNA O, 8 70 [\l H 4 38 5
LS, 1997, 3, TIE
There are growing experiments which examine
the effects of pharmacological manipulations on the
functions (for example, intracellular concentration
of Ca?*) of a heterogeneous population of dissociat-
ed cells at once. In these experiments, we often need
to detect mRNAs expressed in individual cells and
to determine their expression levels. Therefore, in
this study, we tried to develop RT-PCR method to
determine the expression level of mRNA in individ-
ual dissociated cells. Dorsal root ganglia (DRG)
were isolated from male ICR mice (3 weeks old),
and DRG neurons were dissociated by treated with
collagenase (2.5 mg/ml) at 37 ‘C for 30 min. Single
neurons that responded to substance P with an
increase in intracelular concentration of Ca** were
sucked into a glass capillary and expelled into test
tubes. Each neuron was treated with proteonase K
(200 mg/ml) at 37 'C for 30 min. After treated with
DNase I (7U/ul) at 37 C for 20 min, mRNA of
NK, receptor and glyceraldehyde 3-phosphate de-
hydrogenase in single cell were determined by RT-
PCR. The mRNAs could be detected by 45 cycle
PCR. The results indicate the expression of NK,
receptor mRNA in at least some primary sensory
neurons. This single-cell RT-PCR is simple and be
used for semi-quantitative determination of the
expression level of target mRNA.
6) fExAKREM, KEHTH, 86 & 7 L Fhr
LDATHA L HERINEG I R 3TESR



IE T TOEBARFRAYTE M. 5 20 | H AMER
4, 1997, 7, LA,

Z v+ FHEA D 5 0 capsaicin % glutamate 1
¥t o) carrageenin, formalin & (N adjuvant AL & 12 &
L RIET CHEAE E SV —F—BREE 2 AV TR
FHL7Z, WTFNORERE T Y glutamate D ERERH
I, II@ciml, adjuvant BT X B THHEEIC
B 72, RMEMEE O RAERE T, FHERAL 11§
(BRUXJ8) I B 5 capsaicin B H:— KK O RRHED
& 7 glutamate FHHEDTEI L T 5 & FEZ L b,

7) BHTH, BF £ NC=72D3-&XTH
&K 2 BT 5 MEF2C mRNA o3&, 57
BIEEA S > RP 724, 1997, 8, KBk,

FEADKE - BN FRMEDOHIEEEF % B 521§
2EMT, 7 FE—HEERDET L L % B Y
HbBNCev2I2HEBL, ZNEABEBEITENELE &
FEAICB 53 2 MR TFORE - #2147 72,

NC=w2I3®E%2 7 A5 6 7 ADRIC BHARFEE
Bz, BEW - BEAE2HIchsE, BB Hiiievwo7e
FBEREZR LIz, 15 DREDFHEBIRHISFREIC
BREFHTLERI D -T2, REREZRLIZ=Y
20t 1 H 9 ESEREE T scratching 271 L 7225, FEHRE
PRl TWwhw= 21313 & A & scratching % /R &
Throlz, Z02HEOMETAM TR 2RBARE R
4 mRNA #% differential display #:iz & 1) @41 L 72
WE, BERTE L TSN T 5 MEF2C #* scrat-
ching DO KB E THEML TWwab 2 &L H I
7t - 72, Scratching # /53 NC =7 Z DI IEE Iz,
MEF2C &1z F iz %t § % antisense oligomer % i 5t
L, B MEF2C BB ARSI E2E 25, A
|z scratching 254> L 72, LI b, BRI R ER
BEHL VI ->EESTEHZ "I NC~7 i, TFH
b — MR & DFEADIRICHER B HET IV E
T HWEREMEDH B, F 7z, KEMEEE D MEF2C H5FE A4
DERED 5 WIFAMBICEES L TWwb Z 2RI N
5,

8 ) Fushimi H., Komatsu K., Isobe M., Kimura T.,
and Namba T.. Genetic Heterogeneity of
Ribosomal RNA Gene in Panax notoginseng.
International Symposium on Natural Medi-
cines, 1997, 10, Kyoto.

We have succeeded to extract the total DNAs
from Ginseng drugs, i.e. Ginseng Radix, Panacis
Japonici Rhizoma and Panacis Quinquefolii Radix
and to determine their 18S ribosomal RNA gene
sequences and partial sequences of the plastid gene
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matK that corresponded with those of original
plants, Panax ginseng, P. japonicus and P. quin-
quefolius, respectively (each sequence determined :
RgMg, RjMj, RqMgq; Mg:Mj).l'Z) Between
Notoginseng Radix and its source, P. notoginseng,
however, 5 base substitutions were observed in the
18S rRNA gene and matK gene sequences, respec-
tively (the sequence of crude drug shown as R2M2
and that original plant as RIM1 ; R2=Rg, M2=
Mg) . In order to clarify the genetic heterogeneity in
P. notoginseng, a sequence analysis of 10 samples of
the same lot of Notoginseng Radix from Wenshan
County of Yunnan Prov., China was performed on
the two genes. The restriction enzyme, Dde 1 was
selected on the basis of each sequence of the 18S
rRNA gene from the 2 strains, one with R1'sequence
and another with R2 sequence. In the electrophor-
etic profile, the PCR products on the 18S rRNA
gene of 8 samples of the 10 samples digested with
the enzyme Dde 1 showed the same fragment pat-
tern as that of the R2 strain, while in 2 samples, the
products showed the same pattern as that of the R1
strain. Their gene sequences around the region of
491-730 base pairs (bps), where 3 base substitutions
were present between R1 and R2 sequences, showed
that the former (8 samples) did not correspond with
that of the R2 strain because 22 base substitutions
were observed, whereas the latter (2 samples) cor-
responded with that of the R1 strain. Morever, in
one sample of the former, the total sequence of the
18S rRNA gene was determined to be 1809 bps (R3)
and its homology with the R2 sequence was 96.5 %.
On matK gene, the partial sequence of this sample
was found to be 1259 bps and to correspond with the
M1 sequence.

In conclusion, there were 3 strains on Notogin-
seng Radix derived from P. nofoginseng, having
R1M1, R2M2 and R3M1 sequences, respectively, and
each strain was mixed up within the same lot. Thus,
the genetic heterogeneity of 18S rRNA gene was
revealed. This heterogeneity can give valuable
informations on the origin of cultivated species, P.
notoginseng. The 185 rRNA gene sequence of the
other Notoginseng Radix obtained from Vietnam
market will reported.

1) Fushimi H., Komatsu K., Isobe M. and Namba
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T., Biol. Pharm. Bull., 19(11), 1530-1532 (1996).
2)Fushimi H., Komatsu K., Isobe M. and Namba
T., Biol. Pharm Bull., in press.

9) Tohda C., Komatsu K., Kuraishi Y.: Increased
expression of mRNA for myocyte-specific en-
hancer binding factor (MEF) 2C in the cerebral
cortex of the itching mouse. 27 th Society for
neuroscience, 1997, 10, New Orleans, USA.

To elucidate factors which might be involved in
the sensation or perception of itch, we examined
itch-related behaviors and neuronal gene expres-
sion of NC mice which show severe dermatitis and
atopic dermatitis-like changes in inflammatory
cells. Some NC mice spotaneously began to scratch
their bodies and showed skin lesions, such as
eczema, bleeding and alopecia at 2-6 months after
birth. The mice with skin lesions scratched mainly
the face, ears and the rostral part of body by the
hind paws all day long. An average of scratching
frequency was 126.7+36.8 (#=4) and 5.3+4.7 (n=
3) per hour in skin-lesioned and non-lesioned con-
trol mice, respectively. A differential display analy-
sis of gene expressions in several regions in central
and peripheral nervous systems was performed
between these scratching and control groups. One of
fragments which were expressed at higher level in a
scratching group than in control group was 3’-non
-coding region of myocyte-specific enhancer factor
(MEF) 2C in the cerebral cortex. RT-PCR analysis
of MEF2C mRNA in NC mice revealed that the
expression level of this mRNA in the cerebral
cortex was about 20 times as high in scratching
mice (#z=3) as control ones (z=3). Knockdown of
MEF2C in the cerebral cortex by antisense oligo
inhibited the frequency of scratching in NC mice.
These results suggest that MEF2C may be involved
in the sensation or perception of itch in the cerebral
cortex.

10) /MRDOF | BEEOIERICE§ 50T — AR
FOR &7 THEMFHTEDIGH. HARFEES
ek EREE 97 M4y, FRFesEphagiE, 1997, 11,
=R

BIAERRE TR 5 N5 RRHEE DAL, FIEESEH A
N=—=XEHRICHEPL L T b, FRIOMRIZLNE
T 5 EERDWEDEL IR > T 5Dy, EEZ
REPCHRT 272Dk 2 DRED L DHFHEL, b

BRI ST VX 2ELIRBIFERICE-TWE, &
DWEEELRT BE—NDRERIEELNEFETHY), &
ENREECBWTHRTINIREEN TS, L
» L, EBOLETHIC BV CIHE S 2K LM
NLOLFLEBL, RESE D EFOZNS HHHO M
M EETE L EENSE2 DD, TNFTEEELH
ET 5 B CHEBEBZNFEIAW SN TE 2D,
EEL ZDFRWTH B L bl T 5L ZUHE
TEYFE & DB D AT, ZORRY OFETHRD S
ZEWLIFLIETh -T2, T/, EREOGAEPEICE
T O MRS TNE TH 2%, F5DAFHE
HTholzlzd HAENY TRAL, BREROMISE
BEERBL TV TWEEIILEZ b7, —H,
NEEL DN ET 2 BBk EE L +5
SRR LTSI N RICHBIHT SN T i i
Sk, FETIHEEIRDOLNE, Ubkdrs, WEH
EFHIRF IR 24T 5 113582 OOk % & 72 - T HuUEBUE
m, AR, BRoBMENH2EEZLEOL2HE, £
RO WY 2 65 Z E DR E LD, Zb %
RN U TR 0 72 Mk o S 2 fESr L
THO TERDRIEIEEICI LS, ZDL ) ZEAY
5, BRAAECAEENRBICETOFEL H b R
TERS ) RO THRR, I DWW TRRET L 72, kic, Hhigsl
BWFEHPETREEAEEO S CHEIELZZ D D
i, STEWENFEOGEEZ TNE, RUA
SIHAERTRET L 72,
1. R

TR 132 ) Bt Polygonatum BREHOIRZEICH
KL, WIRHHERE LT, HED T4, ERBILT
WHENS, EFEMEETERA»SBE SN T 328
T2 BE$ % 303 2o v, T N RILFIE SR, (2
[3TEKS 13 P, kingianum, P. sibivicum } X P, cyvionema,
TEA ) 13 P. odovatum DIRZETH B EHEE N T
5%, WEOHMFEYGRL 2T DD E, TNETN
171, 4BEIFTEING, —FH, HED THEAER
T IR ) TIZTEHRE 1T P. falcatum, P. sibivicum
FALEREROIRETH b L d N D, FEROIR
LERIIAHTH 25, WFEl, AL TIREREY
PHRHETH LLEIFDH D, £ T, WEEOTHEHKD
FE# Be L, tRoEraohE, ®E, BA
B Polygonatum J& 26 & 3 25612 D v TIRZE D Rk
HE|C T HEEE R RET L 72, BRI OGN OHER
ROMEHIC LD 3 KRFIEN, S 5ITHBMRDOERE X
B, MERNEZE, EEOREH L & OEIC D Rl
2, BTN TRAWREE - 72, 20k
B b, £ 50 BAOHEROKFEEH LT L, 3Kl



I S LI T8RS TlE P. zanlanscianense, " AT |
Tt P. macropodium, P. prattii DFBEBED LN &,
R U TEHRE | Tl &M T P. odoratum DIBAIR LN,
EBMBOTEN I ERE TREETHSHZ L
72,

THBR IS FBME, B, {LIRERRICERAZIN, i
REE, MBHREERLZ EOFREIN TS, EFHE
L CHE TR X > R 78D Cimicifuga heracleifolia,
C. dahurica X% U* C. foetida, BZRTIZ C. simplex %7z
13 DtEEHEMOIRESIBEZI NS, HREWRESA
DB WEY & N, IEfIT Cimicifuga BIZHRT %
s, ZoMuz x 78 Serratula J&, 2% /2 IR
Astilbe J&, XTRD Arvuncus BR U XY % /< 3F
D Strbilanthes J@7c I b By E3Nb, £ TN
5585 B 18 1 3 ERENIRZEIC D W T EE DM
U A KSR L 72, BADIC C. simplex NILHELER %
FRAACC BRI % BRE L 72, TERBBIEE T
HoM, BEERETEE 2 Y COREDOFRREE %
BEfb L 72, Cimicifuga JBIZ WEE 55 7% 0 Rk T
SaAaTBAINS T LDERD LW L, Astilbe JBIZ
RARER I b Fr7E L BB 1SRRIl Aruncus &
BRE L P DOERIHEIREL, Strobilanthes JB13 k
B V7 ADSEIRDTFIE L, Servatula J&IIHEES
WEDH D ET, KRBEIZGT 5Nz, Cimicifuga
J&, Astilbe J&D ZFERIIT RARERDEIRTEREE, AT
EEOESIRA L EoBEIC L YRSz, ol
BB EDY W OHEROERERET L, PETIE
o T C. heracleifolia B Uf C. dahurica 12 3k
T AHEMYS, PRI SEEOHSE T C. foetida K
WBRTH B St. forrestii DIRZEDFHBL T 5B &
o 72 (HBERIEN2: 1), EETHED THFAR, &
As. rivularis & % DEBORE, ENRUVEERSHD
CIEFEWR,, THFERR) 7 E13TXT Se. chinensis DR
Tholz, BUEAARTIIHERE TR, RIS NT
B, @EIEH 5 AFT 5728 C. heracleifolia B
C. dahurica DIRZEHDFE T, BT C. foetida bBDH LN
7o EFIIEED AL L TRAHLY:, Efby, HEY
897 R SRR R TH ), S EIEN L DFFRDE
BEE DA TE T2,

2 . GFEYWFHFENGH

AR AR BRI S N F B R 0 W EE
Whsdh b Z &H 5, RELP 4Hr & U RAPD 44t 7 i
BICi3E»H b, 22T, B HICIIEDL LT
BT OWERINE DD 5 Z L REINTN S
18S ribosomal RNA #ZF K matK EZTFI2 DWW
T, Zis DEHOWIEEF| ) RE D & A FE T

119

EWrERETL 72,
1) 18S ribosomal RNA &= F ik EELF

HAER OHEREDNE ), RUZ LS D FAEROH
B REDL S CTABZHWS HEIZL D £ DNA %
HH L7z, FrEEeibke 513 20kb Bl E o> DNA »7%
Liizhs, HELBEROEIICYMINILZA AT
KD DNA » RS N7z, T b0 DNA #8502 L
TPCR#T18S rRNABEIZFHEBZHEBL A & 2
5, & 312 1.8kb @ PCR EMH1% 5 17z, EFEES 2
PE L AR, MEED NS RUZLDFEY
? 18S rRNA BEEZ T3 §XT 1808 HEEXS T, HmFAD
FlixsEeic—8 L 72, BAERCHERE N5, 3%
nzENnx ) B Cnidium officinale, Ligusticum
chuanxiong \ZHART % 5%, B IZREEL W2 HHEY
SRFE O EMTHIATHTH B & INd, SHEDKE
Bh b EFEIX Ligusticum JBIZHR& Tk i@ & v 2
5, ZDL ) IHEFE) 5 L DNA »*Hil g T, PCR
#ic k) 18S rRNA EEBETFHEHEF\ BB TE 22 & »
b, RiZ 7 3 XFE Panax JBHEMIO M TEICHRT 5 A
SPAERICICHA L 72, ASHERICIE "TAS,, TE
A&, "IEEANZ,, "ZEAZ,5H), TNFNP.
ginseng, P. japonicus, P. quinquefolius, P. notoginseng
2HIF LT D, ERREFEMLFEICLD, 18S rRNA
BIETFOEERS 2HREL 2 &2 AT 1809 HE 3k
XTH o7z, P. ginseng, P. japowicus U P. quin-
quefolius O 3 FEM TIZ, 497, 499, 501, 712% H n¥a %k
DALE CEBERIFED LN, b 3EOEEESIZ
ERWET 5 ASHER B2l —K L 2, EILE,
BHRERRUA > FOT LV Fr—LTRELZP
japonicus, AARER EEREND T NS T LHMET
TEBOWE S K2 DFET—F L, EHICLIZR
37 odz, KRiC 3EMOBELENEL2HFETSH
BT, TRZEEH DRI FED W CHIREES Ban 11 R UF
Dde 1 %321 PCR-RFLP 57 # TV B o iR %215
720 Ebiz, 499~501 FRHIZ 7T 4 =—D 3 KiHhL
ETHL)IC3BMRREL T 74 >—%AHL, I
5 % T Panax BHEMI R CANSEEE» LG LN
72 DNA #8750 ¥ L T PCREZITW, £2D7 74
2 —IZXIG Y AR R IR TO AR D 5N b
T4 =T =— 1) ¥ T RUMERIGDIRE & K
FREL 72,

2) matK #IETF (GERAREET) DEERS]

Panax J& 3 T8 matK BT D5 EELEBHNIE T
~NC 1259 ¥RFENT T, P. ginseng & P. japonicus \34H
[ Tdh - 725%, P. quinquefolius 13 102 FH DDA
BTEBRIZD LN, ZOEMRIT "EERAS, TLHE
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Zanr,
3) Panax notoginseng NBIETF D ETME

P. notoginseng ¥ "=t AZ, O TIZ 18S rRNA
BIEF, maK BEFEDICEERTIAGS YT TR
7 572 (RIM1, R2M2), % Z TH 7z ICEFEACILEE
=t Az, ol—uv vy F»5 10 Bk %2RA CEEET
B Z2 AT - 1o kR, matK BB T (BHEER) 346
T®H 275, 18S rRNA BIZFOIEEEGIH R 5 2 %
WHo R 2 Nz (RIMI, R3M1)

PlE, EDBETFENVEAOREICE N FEE
b, RUBEGBTRETSREEORIEZ %2 5
T TEBRLEREEZ DL RRERTE T,

11) FEE #, MR oF, HEEE 0 TR, RO
TILAR, O¥EM R OSERRE S, 55 17 BIE S 2k
4, 1997, 11, Ex.
[Ba9) TAEHU RO TILRG 13 2 7 > FHod Zanthoxylum
BHEMOREICHET 5EET, dE - HEATZENE
NEFMEETE, WR, AR, BEHRIEKE L THIERE,
BEK, (EOWE, BIREZ SICRHEI N, 72,
PRIy DF I TER, & L CRAIN T %,
B T, o&JFRIE Th#E ARILMESRKME, i Z
schinifolium Sieb. et Zuce. X U* Z. bungeanum Maxim.
DXBRE TH 5 EHEIN TV EDY, MMOEETIE
2RI I 10 BFEOEBES DO RE LA I
LEENTWDE, —F, BETIE "8H, oA L
THARFED Z. piperitum ¥ > > 3 7 %F T, ILEHLL
X Z. piperitum {. inerme T 7 7> a 7% B
ELTCER, BUED TE+=EHEARERTH; Tk Z
piperitum DC. V> ¥ 3 7 %7213 Z OMEBHEY O B
BLERETH D EHREEN, FERFHARTITIEIR
WP R > Twd, 22 CIFE Tz T, RO
FIEM, T RIECH 5 = & % #ERE L 72 Zantho-
xylum BN &L o L <, BARE, PEERS
Fov—)LRE 6 78 2 2588 1 SIS DWW, e RE R O
FEWREASEHL2ICL, 201, FEHEHOHE L 724
Mg L FRRICKET L T2 i i L 72,
UHRH] HARRE © Z. piperitum > 3 5 77, Z. piperitum
f. inerme (TH 77> a7, 7T RI7¥> 2 5777),
Z. armatum var. subtvifoliatum 7 24> L 377, H
EPE : Z. bungeanum, Z. armatum var. subtrifoliatum,

Z. simulans, Z. acanthopodium var. timbor, Z. piasez-

kii, F/X—NVPE | Z. armatum. AATE5 4 5, HE
T 17 5.

[HE:] ZHL*DHPFICH L Tkt &2 s L 72, K
B4 & L T a-pinene(l), sabinene(2), myrcene(3),
B-phellandrene (5),

limonene (4), ocimene (6),

linalool (7), citronellal (8), linalyl acetate (9), 8-
caryophyllene (10), geraniol(11), geranyl acetate
(12), metyl cinnamate (13), xanthoxylin(14) % GC
TEELZ, FERKS D a-sanshool (I), f-san-
shool (II), y-sansholl (III),
(IV), hydroxy-g-sanshool (V), 'hydroxy—y—san-
shool (VI) # HPLC TEEL 72,

[KR] WS TR, BERENOY > s 7RUIZD
MRETIZE D24 5 EVESOERERL 72, L
L, EESDPETFRELY, >335 TH 779
>ravidd ‘TR TR 1R2AEERT
Holz, BHOKBRERIIFHEICHENTREIGWEE
RL, THIZIH> v av e TEIFr g™ Tk
BEIFLREEmERL 12, FEED Z bun-
geanum b 4, 5 DEBIED - 1205, X LI KRE
DLDTIEILEEET237% %R L7172, Z armatum
var. subtrifoliatum 1213 14 ’EHEENLD (A 47
ERRT REENO—T) L 141374 2 4, T ED»L
%550 (BFZA7 LT L PEPEDO—I & BHARE)
WhHo12e B I A TORSHBUZEARNICIZIRIETH
% Z. armatum \ZFERNL 7228, RFFEOA 13 B I L
72 UDEERTH 5RSMKIZL Z. piasezkii T FE
D HLNTz, Z. simulans TIIRFFRE 16 40412 SE3E
TRFEEYE — 7 a b B SN2, Z acanthopodium
var. timbor |3FEMEEDI D, TR ZDERDIT5
TH - 72, FWED Tl Z. armatum var. subtrifoliatum
DA Z A7, Z simulans, Z. acanthopodium var. timbor,
Z. piasezkii # R WIHETIVABEETH- 72, 6 K
SGOREERRIIVOERIIZT > a7 Z0mET
B, B 7Py a 7 sEwWEERL 2, Z
bungeanum 13 1, II, HI RHESI N W 213 HE
THIRTY > a T RIZFDREE R > Tz,
Z. armatum var. subtrifoliatum O A ¥ 4 7K Z.
piasezkii 13 1, Z. simulans |3 11, Z. acanthopodium
var. timbor 12 VI " EERBTH » 72, TIIML RO THE
MW TS SRIZERS & IR RSy — > 2R L
2o WA T 7T P> g &7 74>
v a VDRARICHFKT S NIy S, RO
BRED Z. bungeanum \ZHFKT 5 TIEM TG MK
WD %, MBEBOH TCRAIENRESENE W ER
LTz BT, ‘TR a R ELED
TR 12 2% <, Z. bungeanum > 7 A i &I
9,7,4 %% &HL Tz, Z armatum var. subtvi-
Joliatum DH— 5 F 72 13X FEE & Z. bungeanum N
AP LR DHHEMIE VAL TTHY, UDE
FRTH-12, FRBES T 7RI >roa’ &7

hydroxy-a-sanshool



W Ty g vORAMICEHET 5 TG TS,
BRUTINEBED Z bungeanum \ZHHET 5 TTEHL
BmIERBG T, BICBREORETEI S EY
RL7z, FRBAZIZEAEETT LV IHERZ B
T, IXRTCIVHEERGT TH -2, T FIHF a7’
ETH I avnRAR» XS TILM, 1
falE, VicknwTIZwonlzit L, Z. bungeanum K
U Z. armatum var. subtrifoliatum =BT 5 TIEHL
HHBR TR IHIBETH - 72,
[F52] ML RO TR O FRIR & U CHERE L 72 Z.
piperitum ¥ > a3 TV RUFDFE L Z. bungeanum
KU Z. armatum var. subtrifoliatum T3, I@ET 2
FEMB OSBRSS D H 505, —HOMBE OB~ D&
BYRL -T2, 20T ehb, MEINERE L
TORFBIBETHY), "TeW, 0 2EHL 5T THE2
LRETH b,
*eHE—BR, raE—, RINFERE, £33, 36,301 (1982).
12) fex AREM, KETH, A T REEBLV
FABIKIR A b v R R AR kg ic BT 5
Ty MEBYIR LD THA L VBERING S
> BRI O ERAT R RAREIN | BT ERIC & SR
7. %19 |l B AEHYR, 1997, 12, RiF.
Glutamate (Glu) iZ, PRMERICBIT 5 FEHE
B ZEWE N 1 DTH N, HHEAICBITE
BOGEICESES T 5, Hxld, NAD® f7E T i
Glu # glutamate dehydrogenase CTHH# 3 % BE T
T 5 NADH g% 2Lk s v — —BRIMEE T/
WT sz Licky), FHOIA 650 Glu B4 %
WHEACT 2 HEEHELL 72, 40, ZOFEEHANT,
RIED BT R U ZARC & )RR R ERIC
HbTw DD 5D Glu D capsaicin 7 F M HE
DEABIZ DWW T HERET L 72, BEHESD R T b (4-5
BE) »LEMEZRHEELC ¥1mmnEI YA %
YEBLL 72, BHPICHATT 5 —RFIRHEMR R & R R
Bylc B8 X - 5 HAY CYIH % capsaicin (10 M) TH#i
B, FBEETROBNRENED L Glu TR JH
L7, #AEEIE, 5% formalin, 1 9% carrageenin & %
v2 |3 Freund’s complete adjuvant (FCA) #7 v + &
FERICETES 60ul) LTERL, &% 2KH,
4R A BV Z 3 BRRIC GlunEsERE # A~ 72, 35
DRIEER BT, REQIERED 5 D Glu 7 capsaicin
SRR R PO B L CE - TREICH
L7z, FCA ALE T3 88 X J§ T Bhnssdsd b iz,
—%H, 7v F 23054 4C & 24C DEBEICET S
L2 3HMEBY R KEEEA L 22 B L TFRE
BEBRZHZERT L L, BEMIAFOFEI-1I, II-
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IV, V & T Glu ¢ capsaicin FREME BT S ~ |
ICHE L TEEICEML 2, UEniERi, REH?
VIR R VR TEL BREBEUERSZEIRE T
I3 capsaicin B PE— K R.OEHED 5 D Glu BEEER H*

BT 5EnEZF2XFT 5, REKER b LRI

T AGuUBFBFRERMMOSH I RELEDS/MHAER

ToleZ b, TNLDBEHERMIND 2 =X Lh R

ot HUREME R T B,

13) HHEF, FHET, FEEH, KR, ME
=], AMA»OF, NBETESE, HERKR: IX
TN T x—F—0DiE B FIE kB Japanese
Society for Food Factors & 2 E4:4ff& 4, 1997,
12, ®AED.

[B) B GBI O ERADHEIC OWTEHS L

Twd, EFZIVRIRATRKICEIWEE N, BT

Fle L TRICERL T3 tvwbilTwd, 22T,

FEBWLWK, ZeEFEKE V) ZETHERE

DML TV 5 I RTINT § —F—IZ DOV CIHENBRFE

HERED A % BRET L 72,

[#rkt & k] IEEDERER & SEHEOMAR DA

bETUBEDIATNTI s —F— (T N) 2%

BICHW, Y7 iz, FiB (22C), 70C T304

m#EL7z3d o, 100C IcEHBL2bNE—ERIRICKE

LT bHEICHWZ. R LT, 2mM Db RXx

> F > (HPX) 50 ul, Diethylene triaminepenta

acetic acide (DETAPAC) 35xl, 9.2M55-Dimethyl-1-
pynoline-N-oxide (DMPO) 15 ul, %> 7V JE#

50 ul #EMER, 04U/mMlOXH > Fo 4% 55—

LA (XOD) 50 ul # A4, 1474 ESR &z Rk

BE AN, Z LT, 20 Bz SOD iEHfE & L CHlE

L7z, 72, =>4 (Mn) 72 70V 2NEPZER L |

THW, Z—2%—=% X% 4 F (0,7) 77Nt

v—7 (RD) &, O, 7V A NMREERZRDL, &

BESREEICIZ HABRTFHRRA & JES-FR30 7

V=P ANE=FE2HERL I,

[(BR] 22707 r—F—icB T 2 EEBREINERE

X, BEOELHICATASD L, 22C DHLDOTIE, O,

T NFREICEE—11.9 % (F/h—49.7 %~k

16.1%), 70C T30 mME Dy HTix, F#288%

(14.8 9% ~44.1%), 100°C IZEH L 72 H D TIE, F¥—

5.49% (—1459%~43%) Th-7z, F2EEEBIC

ATAHADLE, HEMRTIE22C TFH16.0%, 70C T

22.8%, 100C T—4.7% TH Y, WAfmiz, TNTN

—29.0%, 396%, —67% Th-o7/2o &ETHIXT

W7 4 —F—"TT0C T304z L7z D25, O,” 7

P HNFEREIE L, FH40.7% (B 4.4 %~k
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88 %) D AN A L2, 100C I2EBL 72 DT,
2ChHnIntNYy O ZVHNFMERIIF N DY
4 FBEF7THRET ZoNEER IREF6&E
& oI, BMARIZ1I&BEZTTH- 7,
[3E] 4, AT Tr—F—IZ D TIHEERR
ERENOEEY BRI L7, ETHDIAXAINL T4 —
F—T70C T30 rHmEL 72 b 02, EHBREHE
BentEh o 72, E 72, 100C ICEBL 22 L DT, 22°C
DHLD L) EEHTEEBRRIEERIEL, ZOKED
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KRR RIR DR FR, 199749 A 6 H~10H
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RIEEMAFE REERH

SREEF AR | RPRES | B A A B A A B A E A S| AE A R ;
FE 0 @ || @ | | | B % %
1983 48 Lo 40 22 8 5 4 | WEE), BEER), 277 = —F >, R — (&)
1984 157 69 116 54 41 15 7 | FEGD, 3 v 2—3),BE, Fo—N(£2),T AN A, 4X) R, 4 F(&D
1985 164 65 104 42 60 23 7 | HEE), B, R (E3),T A AR, 4 XV R, A )T, Fra (&), TG
1986 52 24 43 17 9 7 5 [ FEA@), 4> FRST E®E, F4 Y,k 27> (1), RHHQ)
FEE), 2 T AME), bra@), T A) A Y P EE, Y e E R, A— L,
1987 150 85 112 64 38 21 9 755 0 (&1) )
1988 332 129 287 108 45 21 9 qf(-"1‘3).‘5‘2‘5;(4),ﬁ[£](2).71'—xF?')T,X/f A, AN T A, FLaAaNXT,
FA 7, &= (£1)
1989| 355 126 320 112 35 14 4 | hEE, R, 7 2 4(2), & 1), FAG)
FEG), EE, S 4 (£4), T A VA, 770N (EK3), 7+ 5, A& K2, A~ F,
1990 430 172 376 152 54 20 B T RY 55w T (k1) )
1991 384 153 346 134 38 19 7 ), R =), FAB), T AN A, 4> F(£2), 24 R, &, 0T (£1),
H(2)
HE, BEOQ), RoX—N, T TN (L) , A XY RQ), T ANV A, A FRLT,
1992 449 184 404 153 45 31 5 i 54 (52) 42 F 297 b AT2—FY 752 2.3 0 vo—. 027 (&])
BE), PEV,EET, 24 6), T AV A, FAY, 20—, 77N (£2),
1993| 457 191 395 159 62 32 1 B 5 kRS~ (A1) )
FERY, 2 400, FEW, 77> 26), TA)VHA), =27, AF5, F47,
1994 670 135 598 107 72 28 14 R (B2) 0 KK R WAt T 8 b b (B1) )
@EG), PEW, 4 (D), 77N, XM FA(K4), 2T, FA4V(£2),
1995 549 180 460 143 89 37 15|72V A AXVA A K, A= YT, AFF, 223y b T K, &,
F = 3 (&1),78(1)
EEGY, PEW, 7400, 7 X)) 5, EE(E) A A FRST, FA4 Y,
1996 569 185 485 155 84 30 19 [ 7408y, RbFa, 3xre—(82), 227, AFF, 52T, Ro5—,
NYTTFY 2 R—, B2 T, T A Z(K]L), ABER)
HEW,REO9), 4> FRAST6),24@),TAVH,Z) T4, 77V N,
1997 437 172 382 153 55 19 20 | HAN—2 (&2), "V TFFa FYET , 5=T, 74 VEY, FoF =7,
ANTY NT T AT, AN F L, A% a, 227, 4> F(&D, A1)
[ (296) , % (137) , &#60), & 4 @D, 7 » 1) A8, R 5—NQY, 77 P 06), K47,
A FRIT, A F (&), 2N 7> 408), 7+ 5 XbF+ 4,227 (&,
A¥YVR, 752 R, Ix>e—(£6), bLa,~— aL7, 74> (£3),
E 5203 1897 4468 1575 735 322 45| F—2A )T, A4 2,27 2—F> , F23, NXRF Y HAN—T,
N TFTFe 2, 57=T (&2, A NVT, 7ARXRF >, A—ZAFF7)T,
A=, 239 VT F, VO #E, 7—F> , TN, 7R, FET,
=T, INT NTFT 4T AN F L, 2% 2(£1), R






