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In vitro Study of Anti-inflammatory Effects of Salvia Miltiorrhiza
Extracts Using Luciferase Reporter Gene Assay

Han Chang Lee, Mi Jung Yeom, Gun Ho Kim, Dong Oh Han, Mei Ai Zhao, In Sop Shim,
Hye Jung Lee, Kang Duk Choi', Dae Hyun Hahm*

Department of Oriental Medical Science, Graduate School of East-West Medical Science, Kyung Hee University,
1. Bio & Information Technology, Hankyong National University

In order to identify the anti-inflammatory and analgesic properties of natural herbal extracts, widely used in the

Korean traditional medicine, an in vitro screening system was designed using pGL3, a luciferase reporter vector, and
the tumor necrosis factor (TNF)-a and cyclooxygenase (COX)-Il as target genes. The promoter regions of each gene
was generated by PCR using the human chromosome as template DNA, and inserted into pGL3 vector with Kpnl and
Hindlll. The final construct was transfected into human myleomonocytic leukemia cells (U937) that could be differentiated
and activated by phorbol 12-myristate 13-acetate (PMA) or lipopolysaccharide (LPS). Using this system, we tested the
anti-inflammatory and analgesic effects of several herbal extracts being regarded to have the medicinal effects of
diminishing the body heat and complementing Qi. The well-known chemicals of PD98059 and berberine chloride were
used as controls of the transcriptional inhibitors of TNF-a and COX-ll, respectively. Among them, Salvia miltiorrhiza
(Dan-Sam) was found to exhibit the significant medicinal properties of anti-inflammatory and analgesic effects.

Key words : Salvia miltiorrhiza (f3%), anti-inflammation, analgesia, luciferase, reporter gene, tumor necrosis factor q,

cyclooxygenase I, in vitro screening

A8

AR Cidst 22 MEE0] Z7] TIE ARY 715S
A7) A 4 AE UlolMe) FEAT W
Ho| ZEolA olFojMor gl o] e £F
A} e tdA &, chromosome?] DNAY} mRNAZ
AHtranscription) HEojA thRE AFHct AARD
ol uigl AL died FEAS promoterEEo thgh
HEdh= cAMPL} 2} steroid hormone S}

molecule£9] ZHgoll 9J5 MA17} £8 (activation)X]

10

il

9r

Ool
B2 o

o A

-
i o

O cad
4 &

0!
1

3

M

_‘

hit)
fr
>

o X o & o
o o
40
B}
)
o

4
o
for
it

1

N

m

ro 4z
J
0;

@,
3
B,

* BARA : Bhe, 27] 894 7188 AHE) 1 ZEista SLosilslel
- E-mail : dhhahm@khu.ackr, - Tel : 031-201-2176
- ®4 0 2004/03/09 - =8 : 2004/04/10 - RIER : 2004/05/14

ALl GAl(repression)Fl = 71 E Edll O1FX 7] o] F4
A} FHARAA = Helo) S FRAANEY AAE WalshAu &
ZAIZ 2= e 9= 2F] dst 259 F&Fo] g 4=
TH? AR E w2 AlEQOHE QMR (FDA)Y §1715 wo} A
AAFCE &0l 500 718l ook 712 10%0]do] S5
At FAPAAE target O F SIAL ALH thFH TEAQ! 0}2-1]
™oLt ElolalE™ F420] salicylate 0] 7)ol ZEHE
o whighA) HEALES) stefshd aelrlss Z2AU SEAIRY
It Hold SHIAAIE BHCR HE1 550 dEE YA
FEAE] WHARE gyt JEXE 45 & e in vitro £
A A2 NUSHPE Holut G ATaHE Zhe SHIAA
9] TG AFgdol 7tsd] Wi 2 dglE f4e4e
ek, ZHHOE AMAIE 4= JAer rlefet okl HEE 4X
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Luciferase reporter gene assayis O|83h= FELSHEY 4 U NEZEN e in vitro FF

ERE RUEIA BN 22 @54 wEAgE Agg &
= B Aoks wEE = e 1A 23848 TR E

2 A9 target %—7&]7{}2— inflammation®] Salol a5}
S WA SAYEA TNFaot A B ES Sulol njriael
prostagladin (PG) ghdoll #A3t= cyclooxygenase (COX)-NIE
AE8I¥H I o] 5 |FALY] transcriptional activityE B&FA O

2 FF57] flolkd 488 BE40] S0l8t luciferase FHALE
Z} promoter9] DH‘/]-oﬂ ‘?375'5}@ Ax E@‘ ]/\@9‘ %—Léﬁ}?ir/}
A Skl
2 MEE WIS S8

w5 a7l F OSEAE UEY 95d 8
(inflammatory arthritis)9] shL10]1 BnlE|A HEHO HWE
o ZYHOl AT FH= cytokineQ ZA] Th=EA How|de
HOF o]2oIAL Y PG KT OIS Ao} Aol
2 targeto]7] & Gict. Wit F RAAN HAKE GHECOE
dlohe sz wEEnid 258 FulEls BEH Th
AEMEME AMEE 4 ok FrlEjs BEAS BEY &9
2 WY v EENEH #ERAY SME Yo7le AVt ™
dzlgl] dECE 11 FEF AUS oAl FHERH 1TEEIA]
AUCLL, ofl ekl Bl ik 4R WY kg 23} 4iE=
cytokine& H|ZE3t FQ WY ¥IS mi7} EE0] sl A&E
¢l I vleEs LPE}%E’.E’M dZol &HEIL WY E4e 7t
e B8 Jlsg AUE g 5 g He ACE gEA U
o B3] w@rUPEV\ HE W9 gHxR9 E43 BH) Tt
&9 Helskd 7]HolE tumor necrosis factor a (TNF-q),
interleukin 1B (IL-1p), interleukin 6 (IL-6)52] proinflammatory
cytokineE0] @ERE W HEY] &4o] FQ dEs k= AL
2 HI QI AT J{UElL #EH0] fukE SAHEY
Y R9ld ol wIENY T @F0] = Rols
prostaglandinol2Zis  AIMFO] CIROR  wAECL ol
prostaglandin2 WHELIZ0| £Q¢ J8E ol I/IAE 2
A lom, MEZol Qe arachidonic acidZEE] HAEEL, 0
gHY Aol cyclooxygenase-ll (COX-II) §47} ABHOZ I
cishil 9™ o FolEl BEEol tie el o
EAEE HIZHZOIEY AMA(NSAID)S HEAAMA7 IS
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1. AlQF B oy

M EAEol AHESH PMA (phorbol 12-myristate 13-acetate),
LPS (lipopolysaccharide from Escheichia coli), PD98059,
berberine chloride 9] AJoF2 Sigma-AldrichAlQ] HE&
Sl AL (St Louis, MO, USA), pGL3-basic vectori= PromegaAl€]
MNEES ALESITE TH) (Salvia miltiorrhiza, SM), =0} (Prunus
persica Batsch, PP), 7}(Astragalus membranaceus, AM), &
(Achyranthes bidentata, AB) &9 ¢l Z35|ti A—l%—;’:hﬂ/\ =
9] okl gher=tollA] FEH FolZ protocolof witt &
&35l ABSINTh

2. AlEZunef

= Aol AISE AEFE
UZF0] U937 cell2A A5l Qe B, (APSk2 Al
FEPOERE TSI MEeHS RPMI640 F AmiA]
(Gibco Ltd., UK)oll 10%(v/v) fetal bovine serumi} penicillin
100 units/ml, streptomycin 100pg/ml 9] 2HAE H7161H
DS BelEEAE AIBSINT 3700 250 5% COx 5T
g RAShe AZE siarlolA Fdsiict

+= human leukemia monocyte]

ml

«

T FAAF o Hal Qo] £F (RT-PCREA)
2ug9] total RNAE 65CoilA] 158 &0t denaturationi]7]
%, 200U moloney murine leukemia virus reverse transcriptase
(GIBCO BRL, MD, USA)E o[&dld F&E Eujr} 20pQ! 2+
EgtloflA} 9-merS] random primer (Bioneer Co., Korea)oll Tt
o GHA WEE S35l DNA library mixtureE UCE
PCRE cDNAE templateE 10 mM Tris-HCl (pH8.3), 50 mM
KCl, 1.5 mM MgClh, 02 mM dNTP, 0.5U Taq polymerase
(TaKaRa Co., Shiga, Japan)E Z sl 20p19) v12 Egttof 2t
9] primer set (0.4 mM)E H7I5Id 438612 PTC-100
Programmable Thermal Controller (MJ Research, MA, USA)E
2+230] primer seti= Genbankoll S5 FAA &
7ML S EUE AYSH 298 HHole] FZHSIATE (Table 1).
EZZ% DNAE 1.0% agarose gelolA] H71€ESH £, Etbr
GO F BQISIACE gel 49 band intensity= ImageMaster
TotalLab™ (Amersham Biosceinces, Piscataway, NJ, USA)E o]&
sl Ak BAMGIHT R ZF JFAIE  glyceraldehyde
3-phosphate dehydrogenase (GAPDH)Z A5l 2+ SRR
HEY 4 E2 HEsIH0

4. Plasmid &}

TNF-a9} COX-2 promoter= UTFEE ] HSrFAQ1 Kpnli}
HindlllE =ZA[AH TiXRlst Zbzl9]  primer®}  human
chromosomal DNAE templateZ2 AlE3l] PCRE SFAIZ
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(Table 1).

Table 1. Primer sequences and PCR product sizes.

. ) . Product
Name Oligonucleotide sequence (5—3) size(bp)
human TNF-a  F-CACGGAGGTACCTGCACCCTCGATGAAGC 1087
promoter R-GTGTGCCAAAAGCTTCCTTTATATGTCCCTGGG ’
human COX-2 F-GGCAGATGGTACCTTCTAGAAATTCATC 7570
promoter R-CCGAATAGAGAAGCTTCGTGACTTGG ’
human R-ATCCCATCACCATCTTCCAG 579
GAPDH R-CCTGCTTCACCACCTTCTTG
_ F-CCTCAACCTCTTCTGGCTCA
human TNF2 5 CTGGGCTCOGTGTCTCAA 4
human COX-2 F-CATCTTTGCCCAGCACTTC 31

R-TACTCTGT GTGITCCCGCA

23239} PCR productE & pGL3-basic vector (Promega Co.,
Madison, WI)of] subcloninggld TNE-a2} COX-2 promotero]l €]
ol luciferase®} Wo] ZHE £ JATE AMZEBIATE (Fig. 1).

Fig. 1. The reporter vector construction by splicing the promoter
regions of TNF-a and COX-2 to luciferase gene. The TNFa and
COX-2 promoters vere generated by PCR and subcloned into the pGL3-basic vector.

5. Transient transfectionT} luciferase assay

Fig. 201419} 201 A luciferase reporter vectore
U-9374| 2ol Fixo] FAPE At AREEEH olu
transient transfectiondb1 2 AF23I9ICt. Effectene™ (Qiagen
Co., Valencia, CA) kitE 0|86k, AMZEFE reporter vector 2ngT}
transfection control vectorZA] pSV f-galactosidase vector
(Promega Co., Madison, WI) Ipg& & 442 &, 5 X 10°709)
U-937 cello)] co-transfection 313C). PMA-induced @& T Q)
AL, transfecion® MIEES 24417} F PBS (phosphate
buffered saline) = MA X1 2t Sk E34 PDI8059, berberine
chloride T WAITHS FEHHL QL& 12well platec] 1 X 10° 7§
A split TR 24|17 &, 7t well 1} 25nMO} PMAE A 2l6}

o PEuI20] SWHT, A7 & 71219 Iysate® VKT

LPS-induced GE5HE9] AL, transfection® A|ZTES 24
A7} % PBSE AHE QLI 25nMS] PMAZ} E5E 12well plate
ofl 1 X 10° 714 split FIQUCh 24R]|3F & 74 welloll= Q& Q39
S| E 3}, PDY8059, berberine chloride == Z+2 @19l PBS7}
H7NER AL, F A7 2, Z well Uit} Spg/mlQ) LPSE A 7151
AEREE Fat olrt gEHE F 24X10F & 7} lysateE
AR Luciferase activityr= Luciferase Reporter Assay
SystemTM (Promega Co., Madison, WI) kite} & AlEdld &4
BI93C}. data®] normalization® E3} lysatei P-galactosidase

assay® Ed) Ol ZoiHT

w
fection mmnocyte \ macrophge \
PMA LPS
fdrugs s ¢

Fig. 2. Schematic diagram of luciferase reporter assay procedure.

6. MTT assay

U-937 Aol thel gt =4 of e Az & S8y
Q1 MTT assay® O|26I +33IHCE U937 AEE 96 well
plateol] 1X10* cells/well 2 split I 1, 24413+ & 242} 0, 0.01,
0.1, 05 mg/ml9] =T F TS AE|SIPrt 24417F & PBSo)
5mg/mlZ o)X MTT7} welled 10 218 H71E901, 37C, 5%
CO; incubatorol4] 117 B MU= o] MTT7} BRIFE & 5191
C} i EF A} plates 450g2 521 Y EE] & &Mool A
AT 100 19] 0.04N HClo] H71E =, 1057} 7187 JE
3 FUrh EVE S Emax™ ELISA reader (Molecular Devices
Co., USA)E 540nmof|A] EFE QT PMAd 98 2318 U-937
M zZol it THtel 54 o E & A2 E 25nMQ] PMAE 244174

2HE AU & 99 22 WHOE FPEUC)

2 9

1. RT-PCRS 023} U-937 A ENAS] TNF-a¢ $} COX-2 mRNA
e 24

TNF-a &} COX-2 §9] FXAI= lipopolysaccharides (LPS)
o 22 Dt @5 SUEnsy Al i waEnk
U-937 AMEZz= thAlA ZE(macrophage)?] YESZ  phorbol
12-myristate 13-acetate (PMA)Q} Z-2 TIQKSH A|QFES 0|83}
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Luciferase reporter gene assay': O123H= FEBEAEEY A¢ U ZEAREN i in vito AT

o A MEoA SFHEZEE BT - Urh YdkE
U-937 A Eof|A] TNF-a & COX-2 mRNA*= PMAE] 9Jal
HA 92 AEfollA] LPSoll Qa4 ke g sl A] ghethe 48
At Bagnt Yok o)g e 71EY JTES HEoE
2 Aol U937 429 23lols PMAE, TNF-a2t COX-2
promoter9] inducerZ= LPSE AMESI] PEREHE AEGI
2 8lch 28U o]k ¥ T 2 PMA ARA| 7 TNF-a promoter
o} Zed¢t induction ABET ZESICE AFZA LS}, MEI
E3l7h o|RoXA % dEfolx LPS YRET TNF-a
promoter”} induction Bt A7Z3 B B @ u} 1o
%= BX0) ther P& R ZIdo] AR Hold ACE UHA U
ch'7 meid 2 @FolAE PMAY THEXE] 9t 23 %
S A} inductiong EAlol ZEE 22 PMAR BT 2,
LPSE inductionA]7] A9 ¥ 7l WHOFE FHIFINch 4
ol gAl, 2 Al AMSE U742 XA TNF-a9}

>~ HI [0
B fu

Joam

COX-29] % HHA7F PMASH LPSoll Siah 242t ol 2=
induction® =715 20l 981 RT-PCR E4HE &6 2548

& HAlBIAAC

= Cont
® LPS
[ma}
12 3 4 -mms
_ 80
GAPDH 3_!;70
.860
TNF-a 0
fu
COxX-2 2
10 .
- T+ +PA 0
* -+ ups TNF-a COX-2

Fig. 3. RT-PCR Analyses of TNF-a and COX-2 in U-937
cells. Non-eated group (Cond, iane % LPS-veaed group (LPS), lane 2
SNVA-reaed groap OVA), ane 3 PVA and LPS-reated group (PVA/LPS), lare 4
Fach PCR product was ~ormalized 0 GAPSH, The observed bands were correlated with
re orea cied size for GAPEH (5796D), TNF-a (344bp) and COX-2 (34*bp).

Fig. 30]A] HE=HlQF 730] U-937 Ml Eoj4]9] AA&Q] TNF-
¢ 9} COX-2 mRNA &8 12 FARBIACE thEw T} LPSTh
ANEle MZS A2 ZF mRNAY 32 A9 & 4 8L
PMAU} H2]8 M Zo A= QF 40%, PMARE 235} A]7] & LPSE
A2 Z2YE AL F 75%9] TNF-a@} COX-2 mRNAY} 242}
0] A 246 B W U987 HZE PMAd) 98
HEUL20] %1, PMAR B33t o]0l LPSE A=< F
AS W E7IHQl HBENIZ0] FWEE AL ¢ & UATH

0

2. Luciferase reporter assayE O] 8¢ SIIIES] €& A &
I 24

RZEH 23719 vectorZ transient transfection U-937 A
ol 48] TNF-a2} COX-2 promoter®] &4 luciferase assayZ
JEdct dgloll AREE SHIEE2 &9 (Prunus

persica), <& (Achyranthes bidentata)) &= (Scutellaria

il
o
I
0%
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baicalensis), 2}7] (Astragalus membranaceus, AM), % T4t
(Salvia miltiorrhiza) 59| €% FEEE0] AT 2H, PMA
= LPSo) olsl &4 3lE= TNF-a9} COX-2 promoter£0] 7t
719] ot Boll Qs drht AAE =AY gHE FZokirt 4
Bloll Al8E ISR BSHE VAT ok BEAL g5, &
Z ZHoll a7} il LEA e SeHiES SHCE d
Hol L, & AT OZ = PDIB059 (TNF-a2] A} SRR
¢} berberine chloride (COX-29] HA} AAAQIA}, B

9 FQ RE|YE)7F AFEEACE

14

Realative Luciferase Activity (26)
1=

05 1 01 001 1 001 1 001 mg/ml

mhib@or *

SH pp AM AB

Fig. 4. Inhibitory effects of herbal extracts on PMA-induced
inflammation. Transcriptional activities of TNF-a and COX-2 promoter in U-937
cells were assessed by measuring luciferase activities. Data were normalized by B
-galactosidase assay. PMA, phorbol 12-myristate 13-acetater SM, Salvia miltiorrhiza
PP Prunus persica AM, Astragalus membranaceus AB, Achyranthes bidentata. Data
were presented as mean £SEM.

Fig. 4, 5 dlA1&} o], e A LS LA SR ER
PMASH LPSoll 9all Saksl TNF-a9} COX-2 promoter®] &3
2 dHBGIA E5kAL 2818 E77IE AE B & UUA
ol thiatg AEIg FollMe 1 2ol dXe] Zastt Ae &
4 AATE PMAO) Qg T GHE U937 29 23519 o
ZR12g ZAlo Y07 AS(Fig 4), U-937H 29 E3FA)
922 H} MIZE luciferase E40] 9 ZAAEA RU2LE
PMA Al MZo AL, oF 108 =9 luciferase B4 F71E
oIt

2 A3 9 positive control 2 A} EH PD98059 sletE9l 4
2 TNF-a9] promoter 24 (luceferase®] &7} FHE)Z o
50% A81Ghe inhibition EHE WH IR oL Y, ~GEE
o] At U HAFEECQ] berberine® 4 Poll= COX-I
promoter®] & ot 10% AL inhibitionsh=tl XL 36}

AP 4ES B9 UEE GHY 39 57 5289 ddE

pa)

Qlol5 2761 PMA] 98] Z71E F RER promoter
242 O S%ET Molshs ZUd 44, NE HBES B
o} ]I A OFEE AISE EOl, 87), £& BY 2EE2E



T FAA EF9] promoter 4o A &
S 2 Ve

PMAS LPSE &8 082 Ao 25l
TARCE R U489 AL, Fig 5014 He HiS)
of] 98t £7189Q] luciferase B &7}1520] 20%UH Q2
Ve LPSQ] 2, HEM Zofl tigh 712 Z=sh
€ STt 228 antigen?] 07| w0 o] &S
A 2 480 AISE USBTHEZRIL & 4= gle 8
BiA), A1 B9 purity, & E2IS1E BAQeNLE Q18] 0]
U] HAESH O T YR SYs5lE Y S LIERNIL QT o]
S PDI8059%} berberineoil Q]$} transcription inhibition®] &
W7 598 YA FEFJAL PMA ©EAEo] 9§k AEol
HIgIA FA 22 2SR ERIFACE ST PMAS} LPSE o
£HOF Azlold gEuleE FVHECR R 42T
219 A, ZE gt PD98059%2} berberine®] §yjoll H|dH
w AYs] 248 A8 20IRYC

»orlo

o
=
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k)
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2 w0
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i
D 180
-]
5140 TNF-a
120
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Xuw PD9B0SY
E 80
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Fig. 5. Inhibitory eff;scts of herbal extracts on LPS-induced

inflammation. Transcriptional actvities of TNF-a and COX-2 promoter in U-37
cells were assessed by measuring luciferase activities. Data were normalized by B
-galactosidase assay. PMA, phorbol 12-myristate 13-acetate; LPS, lipopolysaccharide
SM, Saivia mitiorthiza PP, Prunus persica AM, Astragalus membranaceus AB,
Achyrantnes brdeniata. Data were presented as mean +SEM.

3. MTT assayE 08¢ il A 5 &3

U-9374 2 A19] TNF-a9} COX-2 promoter®] &<
BUE 20l thido] AEo] ol T 9 HHE VA1 A
MTT assayS o] 25t EH IR Fig. 6 o418} 0] U-937
A Eo) @S Z2E 0.01, 0.1, 0.5 mg/ml &) ST E 244]7F A
Eg0| TG XzIoHA 22 ol vl
=

B3R

A 2GR
F A ZolME
Az &8 -
E ZoIFAUrt

e - olalE - A7 - e
® o N
- o L ‘
D -
F0 g6
To To
fo £p |
0-- 0 o
A - - - - AA «+ + + +
ma"m o o a0 Moo 05 ot 00

Fig. 6. Salvia miltiorrhiza (SM)-induced cytotoxicity was measured
by MTT assay in U937 cells. After cells were differentiated with 100nM PMA
(phorbo! 12-myristate 13-acetate) for 24 hours, cells were exposed to 0, 05, 0.1, 0.01
mg/ml SM for 24 hours. Data were presented as mean =SEM.
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¥ T-lymphocyte, macrophage, fibroblast, monocyte 59
£0] LJER}T, TNF-q, IL-1B, IL-69} Z2 cytokined] wiaio]
Aslo] Shigle AZY wewss @
B-lymphocyteZ} #ad5lo] immunoglobulin® §Hd & & 71R17]
T 2oy 9F, BY 289 shy, BE WY 250) Lk
VA Frh

ot @50] e ol prostaglandinolgts X124
tjZo 2 gHdEr) o] prostaglandin® HIWRSo] &2t
g ke MAAE dEA Jod, MEUd U=
acidZ 828 ghdE T, o] Il cyclooxygenase(COX)7}
Zo] Sl Urt COXE COX-13 COX-29] 7712 Eel=
EAslET], COX-12 FEETA QAo ddl J&E WAl 24,
AEZF7T Uiy GESIA eEEnid gEd Ack oldl gk
COX-2= T3 G&53A QIXHEY A=l dall waH o] 57t
S Ert Wekk] 71EY HIAB 201 EA AGRIEAE EEl
COX-2¢hg MHE O Z Al XIFA 7idto] Bo] o]FolA
I Atk FUlE]s #FEAS gkl X gole B AR Z0IEA
AERER, FA5E hormoneA], IL-1 I} IL-2 B T-lymphocyte
9 gHslE dFslE AESY AAR EE HAGHA I Fo
Fol goul FZole FrielAs dEE) e S4F Heks

4% T-lymphocyte®} 854 cytokine 3| SRR}

(]
BEERG

o]
sl
|

arachidonic

=4}
=

sk gee
oix] B9 o] AYHO R AYHOZ Wo| T L Uc
T2 BEE AFG ABHE 7] HBES BE RHEE
Uo7 AOE YA Uk IHEZ BojElA B

B Ae E3Ee 54 98 7)s »
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Luciferase reporter gene assayi: 0|83l ABIREEY 4¢ % UEZE tid in vitro H+

orng QFBICE O
Slosloll Al BAE, BER, BERR, R Sold JFulEls

DEHET FAIS BHS HH6IT Urt BEHRS <SUiER>"
ol “HEHIE, AEIEM", “HKEMIAH, SHEE MR ol
Sl 11 B4 BARIL 1om, UHE BEHR, BiRR, BiRE
R, EREEREIR SO8 BeHI Ao, A2 SHolile
EEGERSHIACE XS et OlES KT HEY HF
o &oke Aolth 5] HIES <EMAKE - I§§ﬁ>w’ ol “EER
SHEE AMBEY ERBESTE BRBEBREE BEBE
BEE SHL 5l BRER AEIT BIES EQ3%k elojzhil o
ol lom I Fol| “EFHIREERE S oI MR
7h S BARE W ATolgh EVIE siRem, "I, BiR
BE, %Ki BFIER B, AR IEEAE SMEE R
RAERCE BRI, “RIDARE, 800, #B0E S8 HITL =
FUlElA BEAES A 7183 FR71 eI gefolA Rz
ZH7} Felsld &, siol ojd g 8Ysle] 71w, BES AAHE
sl 71€ &do] &XREA Folo Bt 486, 1
X Eoll Uotr EEER AR, FREM B8, BELERK 59
HHE 28I dud UL XE PHOE HERY, 78
B oW oRIQY 58 AM8SHE ACE B HI Utk

2 A9 ShAAME ARES @Y (F7Z, Salvia
miltiorrhiza)2 ZE3} A EE, I 92 43 A2 07t wERs)
T} SO toll Al Thte] EHES 0 - BFAEOl 5017}134 EREE @
o F2e BRI EE gloin nigd ile EATIA 1L
&g WA ol E501 Uk I?“Eh @Q%ﬁ,

22 goir &
27 B, 4918, 798, ABEE, nno1~«, <31, o ol

O:l

N g s

S AER A7) B ol FINL YA Rald, 2 Oﬂ?ow
5191

£ in vitoglol] Z2te] YBF LA BUSIUTL FHHOE
B0 BEE AUk SHEIL Uk =6 A 1= =4 28 245
AT THlol MEo] Bl I3 B A wa}m.
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