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ABSTRACT
Objects :
drug-metabolizing enzymes in human liver microsomes.

Methods

The aim of this study was to investigate the influence of five herbal medicines on cytochrome P450 3A4

* To use human liver microsomes, an extract of five herbal medicines, which are Artemisia princeps Pampan,

Sophora japonica Linne, Panax notoginseng F. H. Chen, Lithospermum Erythrorhizon Sieb., and Cirsium maacki Maxim,
which together are called Jihyulyak(1-1%#, drugs for arresting bleeding, hemostatics), was co-incubated and measured for
relative enzyme activity in incubation condition compared to ketoconazole, a representative inhibitor of CYP 3A4.

Results : We showed that all five of the traditional herbal medicines had no inhibition effect of CYP 3A4 at 10, 20, 30,
40, and 50ug/ml doses in human liver microsomes, although Sophora japonica Linne(SJL) showed a little inhibition at about
81% inhibition rate of control. However, this result is not enough to prove that SJL has a CYP 3A4 inhibition effect.
Moreover, we can't make sure that those rates had significant induction effect on CYP 3A4.

Conclusions : The result of this study could support that those herbal medicines are safer than chemical drugs, even if

this is the basic step to prove that result.
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3 % Cytochrome P450 (CYP450)+ steroid hormones,
fatty acids, prostaglandins® 22 WA &4 d
oA BA (53] FE)9 A A A} (oxidative
metabolism) ol FHedgFo2H o5 EA o] Ao
U FEez 4A aAdd £ =S ALK BA
2 A7) A (heme) S FH3 AT
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S, CYP 3A4 E4%E A7k AMeA =E o
EALe] 50% olAtel #eig, dRoME Zx
o, 2 EH 5o A8 22 =
o] CYP 3A4 &zel oJ&& wAEA HsiM=
d7ets 59 F3Ad 42 Axsha

FEA A S0l g FEY] EUL MM =
= Al FedE v EA(HE IE A4 E,
alcohol 5)ell &8 &4 7153t A2 HIPH=
A& b, oFE AsAge Ade 9 |
e HelR, 2 HALoR 2 deEA o
o Fgz epd 4 . o AelE, fEA A
Lol Agt AF7F wokont, FTell= hopafel of
B A4S d7ste 22l wwae, 1
H AFET vl ek} A Abele] AT

= o HopolA APHT b’ 53], A kel A
= 8] A= 3+ St John's wort®] 7%
CYP 3A49] &4 <l inducerz 2H&-S 3slv, o]=
cyclosporine 3 innadivir 22 253 oE AT
A4S doA g4 AEE 24 AFE 9EE
Fohs Ax AT7-2 Bl g2ix et CYP 24

RSAE AR s A 7 v F9
oA A&t MERHAES o] 43 wiye] wo
o}, o]E Z&A3}7] 93 Liquid-Chromatography /
Mass Spectrometry W2 o]&3sle] 71d3 &4
o) uhe-g 2R3l

W (Artemisia  princeps Pampan)< (REEHE
8 - P el “IBIIMEIR, —Y)kim. BITER, #
EEMR o=t dked nhim, g, fFm, R 5 —t)
o] I} Y= A4S XNadd sy BELRE
B0 E37) 9,

BRAE (Sophora japonica Linne): (HUEEFHE - (i
P! ol i, Rk & R i KV AR, BHEECR
TEFIR. CQRWIEER, BRBZ = st 3E
ME3HA ste] 4, el S 9A sl =
g it} Hite oA sl Ffbim,
frgke 237} e,

=+t4R(Panax notginseng F. H. Chen)< Huit1k

W6, WiEERe) &3t lom”, %% ( Lithospermum
Erythrorhizon Sieb.) = (GG, REEEE 2H8-o]
A

K% ( Cirsivm maackii Maxim)s= CRESFE -
mf! el “{EiA—UImIE, RERk ik e]e} de] &
ALl 77} e S-S A8, g dldlF
L = e I B < SR8 o A S5
o] Ei5ol 9

ZZ CYP 3A4°] WH=ZA inhibitor2 L&A
Ketoconazole ¥-4Fo] 459 gijALE g
Al 3o, o7 74A] o] aukS W AlZHEE o] At
& gt g4 g er) R o Lats
£ F ddes w37 dhofn ook H43)
= 457 ok 28R, ool Wigt ghef-okoF A
A Wt dF Feol wg HE5d AA e
ol }A 7}A|e] Aoz 7ke] CYP 3A4 &
FA AAlel| #AF ATE APl f-og 73%2
del7)e) o] B yal= ulo|u},

Sl o]o

1M #

) <F A

2 AgollA AHEst Aok T Artemisia princeps
Pampan), #16(Sophora japonica Linne), =-tfR
( Panax notginseng F. H. Chen), #%.( Lithospermum
Erythrorhizon Sieb), K& Cirsivm maackii Maxim.)
9 55 & fﬂt‘ (Kyungbuk. Korea)sl|Al 9
slo] 100 ¢ A £ 1 LY 80% oet2g 7}slod
1584 &+ ®H, 3 30+ 59 sonication 3tk 18]
Filter 2 04%%] (Whatman, Maidstone, England)
o]-&-3ted Zhgtedd} Bt o] AL Aok
7] (Eyela, Tokyo, Japan)E o]&3le] ¥Z3t
5 ooz HZde T ZAZ3sled (Freezedryer,
Matsushita, Japan) 27} 13.84 g, 354 g 24 g 395 g
2.5 g9 ¥E o] (£F : 1384%. 35.40%. 24%.
39.50%. 25.50%) & =°l @et 40 meg/m in DMSO
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9] stockeZHE] stockzt DMSO2| ok AAksled
A stATH (== 10, 20, 30, 40, 50 we/ml)(Table 1).

Table 1. List of Used Herbal Medicines in Study

Korean Part of

No. Scientific name . Yield
name  using
DS o o
1 Artemisia princeps 1u, Leaves 13.81%
Pampan pES

=3}

2 Sophora japonica Linne *ETE‘ Flowers 35.40%

: Az
3 Panax notginseng F. H. A&, Roots  24%

Chen =R
Lithospermum = p
Erythrorhizon Sieb. = Roots  33.50%
WAz

0,
5 Cirsivm maackii Maxim jWIJE Leaves 25.50%

2) Human Liver Microsome

2 3 10 ARE HdH 70 A7 o
ot Mg A8 AYHE 7 AFRES W R

A 7152 15 9. oA 7152 T e el A A
Z3t Microsomes ¥Enlo] 98|= (4 : BD
Biosciences) oA Fdstdet. 22+2] Viale 0.5 nl
o] Fo2 FAE 9o, q7]edlE 20 me/m 2]
chil A o] 250 mM2] F5 2 sucrosestell - = o
ook 23e A 80T Ultra low freezer
(Sanyo. Japan)elA] Al Ag HA74A] B33}
omj Ags}r] vtz Ao 771‘4M Aol A} Ql9A
Ql ‘Qa 7FekA] ¢k =<l & AREEksiTh

3) Al ok

2 Ao AM-E chemicals (Dimethyl sulfoxide
(DMSO), 1 M ketoconazole in DMSO : CYP3A4
index inhibitor, 10 mM midazolam in DMSO :
CYP3A4 substrate, 16 uM Terfenadine : Internal
standard, 1 M Kpi buffer (pH 7.4), 01M
Glucose-6-phosphate (G-6-P), 10 mM NADP", 1
unit/m Glucose-6-phosphate dehydrogenase (G-6-P
dehydrogenase) 5-2] EE Al SigmaclA +%
shodch 0.1% Acetic Acid, 100% Methanol (HPLC
grade), 100% Acetonitrile (HPLC grade), 0.1%
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Formic Acid ¢ v J.C Bakerel A T%)3led
IHE 52 33 SH5el FAste AHEsisiEh
o] BE Aokt ol sardy)ed 4 (KIST)
o AAAAE A FF8 TS Solid Phase
Extraction® $I8+ Oasis SPE Kit: £7]%3t
(Waters Korea W2]&)ellx Fdste] ALEsloic)
CYP protocolel] w2 A&-E 9)3F glass tubes, 1.5 ml
microtubes 2813 LC/MS-MSel| 4] Auto-sampling
S 93} inserts®} vials =3 KIST dj A3 A Al E
oA AL 35k
2. 5k

1) Cytochrome P450 cassette assay

A 32 FFSE 138 W x 100 [75 (=415 7))
&, 5 2 AES 3 wHEsA Agsly] o2l
bl AEx3e] Ha, 5714 doses A7) W
ol 5 Al x WhHE- 314 x 5 doge = 75 7} ©et)

+ 6 (Control 4= + Ketoconazole 4~) + 19 (extra)]
Ax F8)8l3, Kpi-buffers 9A] 20 wl x 1000.%
ZH)8el o] w), 1 mM Ketoconazolest 10 mM
midazolam= Al&o| A ¢l % yoltexing 3 F=
o} Z2ke] Glass tubedl] &ol¥ 7] H3}A Labeling
S & o, pre-mixture (3%} 74> 13800 ul + 1
M Kbpi buffer 2000 @ + 10 mM midazolam 100
w)E BHETh oA RHE pre-mixture® FHI3

2 olass tubeSl 159 W® Yol&H. Control®
A8 3709 glass tubeEolE 1 WS DMSOE.
Negative Control2 A3 3709 glass tubeSol:
1 w9 1 mM Ketoconazole® ¥, T+ tubeEell
T el Eoi7tol & 5= ek E 247 1 u
A il Ultra low freezerol# Human Liver
Microsomes 7ZAWe] AlZolr ol F  7hzhe]
glass tubeell 10 @& ¥ voltexingdtet. 718 o
< 5 #7F 37C water bathellA] pre-incubation A
Z1ek, 7 Abelof| ice bucketell iceZ 715 A+ 3
on iceslA] NADPH Generating System (NGS)<
2Ed 01 M G-6-P, 10 mM NADP', G-6-P



dehydrogenase= 2 : 1 : 000459 wv]&Z Y2
voltexingstel & Y 4 =S sEt. o] o, F
o1& AL (-6-P dehydrogenase] 4 FAS ¥
oj=g] 7] ¢k7] $l8led HF=A] ice bucket Yol A
mixtureZ HEo]oF 3}, =3k G-6-P dehydrogenase
7b Eo7be oFel 33 AFel7] wEel, 0.1 M
G-6-P9} 10 mM NADP'S #7lgg 5o
enzyme activityZ} A3 doid 4 Q=T HE
o] Fofof girt 5 £7+e] pre-incubatione] v,
Aol wel 47k 30 W] NGSE Y2 voltexing
sto] o}A] 30 ¥7F waterbathel Al incubation A7
ot} Z Abo] enzyme activity® FAA7]7] $13
stop solutiong =t} 0.1% Acetic acidol] 13l
LC/MS-MSell Al L peak7} ANZE Lgt=%] o
BE o7 ¢3led Internal StandardZ4 0.16 uM
2 Methanolell 3¢}l Terfenadines dolFth
o] wj, Terfenadine®] E¢17F= final concentration
<= 0.16 uMe| === AAkshH, 400 W] Acetic
Acid x 100 [75 ( =A1Z& 7§ + 6 (Control4* +
Ketoconazoled®) + 19 (extra)] + 40000 @ = 0.01
(0.16 uM Final concentration / 16 uM stock) =
400 w®] LS (terfenadine in MeOH)Z
voltexingsll £}, 30 % incubatione] v},
NGSE ¥ Aol 5524 stop solutions
o]&t}, 7 & Solid Phase Extraction (SPE) 2%
< #AA N, Evaporatorel ] MeOHS A7
2. 0.1% Formic Acid ¢+ 100% Acetonitrile®] 85 :
159] H]£=E 95917l solutions 1.5 ml microtube
Soll A7t 50 wA ¥, 5 #7F A= voltexing
S 3 & LC/MS-MS% insert’} o1l Auto-
sampling vialel ZHZ 71 & LC/MS-MS API
2000 (Agilent, US.A)< |43l 7 sampleE2
metaboliteAtZE W5 S48kt

2) Solid Phase Extraction

Stop solution®.Z. enzyme activity”} H3 glass
tube=2] MZ2S SPEL 96 well platedl] filtration
317] Aol WA MeOHZE activationS A7 Fo] of

2 o

r\u o, Ol'i Ulo 1‘1]

gc}, SPES 96 well plateS SPE cassette] sl &+
AAN7)3, 1 Wol|= waste trayS o] AFAY
o} AHEE WE9) 4 (total 8170)9HE-S] well 47t
o 1me MeOH ¥ sealing tape padE o]-&3}
of, BplE e & HIE AN S dolFd
MeOHe] filterE 3 v2A =i, o|ZA
activatione] © Zolgh. Z & 01% Acetic Acid
7] mE 722w oF 23} Activation® AAF
Z47e] wellell samples A3 Y1, 9] 2
oz gt g 713le] sampleES filters &
) EA 7 T, filterel = AE F Yol
S}E £ "he] o} oA HI, 0.1% Acetic Acid Z
1 m2 F #H washings % o5 1 n9
HPLC grade (purity 99%) MeOHS 7 welloll ¥
o]F 1 sealingd 4L 71sled elutionA| 71 o
o AES 7] 9]3te] waste trayS 96 well sample
collection plate® WA 3] Fojof 3} o]FA W
2 sampleES A W3HA pipettingdted A2
15 nl microtubeEel %71 ¥, N, Evaporator®
o]-4-3te] EvaporationAlAFH Ash= AFq
A e

3) B 7 AEeke] CYP 3A4 BA=E 34
L

Human Liver Microsome®} Kpi bufferZ8 3 3
A} ZF57F AodE glass tubes] DMSO 1 dl
Jo]F 3 o]& Control® AH&-H 9w CYP 3A49)
A ZA <l inhibitorZ ¥¥A A& 1 mME A"
Ketoconazole 9A] 1 W& el A=t 7} 7
o] Zu]¥ glass tubeoll ¥o] Negative ControlZH
oA F7e dtefae mlwakdeh. 2] gheAy
HA 40 mg/ml stockd =2 DMSOd] =4
, AARSE E3ke] 10, 20, 30, 40, 50 we/mlS] =
2 DMSOZ Mzt 47| F== 3% g
ofAf A FH|E A7 glass tubeoll 1wl e
ZF9ot. 7 & NADPH generating system®.® &
2L 9420717] 18k 1 M G-6-P. 10 mM
NADP*¢} G-6-P dehydrogenases 41> £#41&
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Z X|'g stekE0| Cytochrome P450 3A4 &Aof o|x|=

dolFrh, A= LO/MS-MSAA® S Bd 53
3} o oA Ha Al He] ubEAH o3
< Ao H#gs FEFEH o @ DMSOE
control2 2gemz 100%2 24 o T332
Uz 1 mM Ketoconazolez} 10~50 we/ml ] 7
7re] shefAl7E do7] WjARES-S] 423]= control
£ 100%2 45 "W vE= AAksio

I, #% £

1. CYP3Ad 48292 oI5t Midazolame| B3t

Midazolame LC/MSE e¢]$3}e] Cytochrome
P450 3A49] EANHEE SA 3= substrateZ A W
o] 2o]u] (CYP3A4 enzyme activity’} & ojv}A
=™, midazolame] 1-OH-midazolam22 w}{l
metabolites el ¥ =Hof &9 714 vk
AL 24 & 5 Yd(Fig D).

Ho/\(

CYP3A4
Cl /N /N

Midazolam

Fig. 14. Structural change of midazolam can
occur when midazolam has interaction
with NADPH generating system on 37C
incubation.

1*-hydroxymidazolam

1-hydroxymidazolam can be produced according
to the enzyme activity with CYP 3A4.

2. O 7R X|geke| CYP3M M &8 21t
1) % FE(Artemisia princeps Pampan) 2] CYP3A4
=
ControlZ AHE3F DMSO2] enzyme activity=
10022 3}31-< negative controldl Ketoconazole
A=
RIE(Artemisia princeps Pampan) ] 10~50 wg/nl

2] enzyme activity= 6.22%%

850

oA enzyme activity:= 27 113.05 £ 56.18%.
15752 + 391%, 114.93 + 3.23%. 97.09 + 14.81%.
12850 + 1254%2 eI, 40 we/niol A} control
ol DMSOel ®]d}te] u]A|3}HA inhibition = glon
o|= negative control® A% ketoconazolex &
inhibition AI71AE %Skae J&r%@  glem,
10, 20, 30, 50 we/mlellA%= control DMSO X}t ¥
< =5 e o (Fig. 2).

Artemisia princeps Pampan

)

n
o
(=]

150

Enzyme Activity(%
o o
S S

o

Con Ket 10 20 30 40 50

Concentration(ug/ml)

Fig. 2. CYP 3A4 inhibition rate of Artemisia princeps
Pampan in human liver microsome.

Each dose of Artemisia princeps Pampan compared
to DMSO as a control and Ketoconazole (Ket.)
as an outstanding inhibitor. Data are represented
as means and standard deviations(n=3).

) #1E(Sophora japonica Linne)2] CYP 3A4
=

Control® A3 DMS02] enzyme activity=
100%2.2 395 negative controlel Ketoconazole
9] enzyme activity= 6.22%% =4 =i}

BE1E (Sophora japonica Linne)®] 10~50 we/ml
A2 enzyme activity= 244 8147 + (0.34%.
97.79 = 092%. 11471 + 058%. 108.12 = 1.61%.
14971 + 0.66%2 episiet. control?l DMSOe!
v]3le] 10 we/mlol A= 81%, 20 we/mloll A w]A| 3}
A inhibition ¥ oY o]+ negative control® A}
25 ketoconazole#]™ inhibition A]7|A]E& ok
st 4 glom, 30, 40, 50 we/mlo A= control
DMSO Bet %2 3455 Jehhdoh(Fig. 3).



Sophora japonica Linne

200

o
)

150
100

Enzyme Activity(®
o
o

o

con ket 10 20 30 40 50

Concentration(ug/ml)

Fig. 3. CYP 3A4 inhibition rate of Sophora japonica
Linne in Human Liver Microsome.

Each dose of Sophora japonica Linne compared
to DMSO as a control and Ketoconazole as an
outstanding inhibitor. Data are represented as
means and standard deviations(n=3).

3) =-L#B(Panax notginseng F. H. Chen)2]
CYP 3A4 EA =

Control& AF&3 DMSO02 enzyme activity=
10022 3}31-< negative controldl Ketoconazole
9] enzyme activity= 6.22%% =4 =gl

=+t#R(Panax notginseng F. H. Chen)2] 10~50
ve/m oA enzyme activitys 2+ 261.32 +
1.00%, 2625 + 2.79%, 24809 + 1.35%. 286.76 =+
2.05%, 303.24 + 1.72%= JFebsie}h. 10~50 we/nl
Al EF negative control® AFE% ketoconazole
2] enzyme activity 6.22%%} B]28ted ketoconazole
A3 inhibition Al7]1AE o™ 23] control
ol DMSO enzyme activity®ot ¥4 A HE &
& 4 9 (Fig. 4).

c

1=

Panax notginseng F. H. Chen

o
— NN w Py
Q 9O 9O 9
o o O (&

Enzyme Activity(%o)

o

con ket 10 20 30 40 50
Concentration(ug/ml)
Fig. 4. CYP 3A4 inhibition rate of Panax notginseng
F. H. Chen in Human Liver Microsome.

Each dose of Panax notginseng F. H. Chen
compared to DMSO as a control and Ketoconazole
as an outstanding inhibitor. Data are represented
as means and standard deviations(n=3).

4) %% (Lithospermum Erythrorhizon Sieb.)2]
CYP 3A4 &A=

Control® A3 DMSO02] enzyme activity=
100%2.=2 3F51-< negative controld! Ketoconazole
9] enzyme activity:s 6.22%2 A= it}

%85 (Lithospermum Erythrorhizon Sieb.)9] 10~
50 we/ml oA 2] enzyme activitys 27+ 126.92 +
21.14%, 156.29 + 5.78%, 143.01 + 9.70%. 152.68 =+
3.05%, 147.09 + 443%=2 JeRgieh 10~50 we/nl
A EF negative control® AFE-X ketoconazole
2] enzyme activity 6.22%%} B]2.8ted ketoconazole
A% inhibition Al7]1AE ko™ 23]= control
ol DMSO enzyme activity®ot ¥4 A HE &
4% 4 ek (Fig. 5).

c

1=

Lithospermum Erythrorhizon Sieb,

Q2 O O O

Enzyme Activity(%)

o

Con Ket 10 20 30 40 50
Concentration(ug/ml)
. CYP 3A4 inhibition rate of Lithospermum
Erythrorhizon ~ Sieb. in Human Liver
Microsome.

11
oo
ol

Each dose of Lithospermum Erythrorhizon Sieb.
compared to DMSO as a control and Ketoconazole
as an outstanding inhibitor. Data are represented
as means and standard deviations(n=3).

5) K#iE (Cirsivm maackii Maxim)® CYP 3A4
=

Control AF&-3F DMS09 enzyme activityS
100%2.2 39S negative controlel Ketoconazole
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d $rekE0] Cytochrome P450 3A4 Mof o|xl=

9] enzyme activity= 6.22%% =4 =%l

KA (Cirsivm maackii Maxim)©] 10~50 wg/nl
N2 enzyme activity:= 27 163.87 + 7.05%,
198.37 £ 3.40%. 122.14 + 12.17%. 141.72 £ 3.52,
9044 + 7.31%=2 b et 50 we/ml oA control
ol DMSOel ®l3}ted m|A3}HA inhibition = %21t
o]&= negative control® AHE-¥ ketoconazole] ®
inhibition Al71AE 4%=& #AE 5 9len, 1
0~40 we/melA¥E control DMSO 2o} =& 24
=5 vepl ek (Fig. 6).

Cirsivm maackii Maxim

%)
-

(4] {2 (2] £y

o o o o

Enzyme Activity(

o

Con Ket 10 20 30 40 50
Concentration(ug/ml)

Fig. 6. CYP 3A4 inhibition rate of Cirsivm maackii
Maxim in Human Liver Microsome.

Each dose of Cirsivmm maackii Maxim compared
to DMSO as a control and Ketoconazole as an
outstanding inhibitor. Data are represented as
means and standard deviations(n=3).
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AN FEATALY FES JOE e
FAEol SlefA] ofF WAl 2fo]RE] Ao A
I £ 5 s AE7A Y 2 WHE s 1|
ot 53], ol ARES 4o Ae] dtEe
1A eEel SebhiA, &S ARSI Aurat &
| AFHEe] W AL Holy 9 Eop} o
B3 AE-ol

CYP450%= 1958Well Klingenbergt Garfinke7}
microsomes NADH¢} dithionide (hydrosulfide)2-
2 A7 F, QA e RS EA1719 450nmell
A HAFEEE e At sles wAs

oX
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= 19629¢ll Omura2t Sato7} ©]7 ] cytochrome3
] hemest¥j A oj2}= A& HaHo] o] & CYP450
olgtx WA HAH F2 Az Yrdy
Ao WA Z (endoplasmic reticulum)e] o] &
ANk, 2, AA, 85, el = A AT
B 2aE gejal CYPs &at ¢ H=2HE
T8 ol EAS Ukt A wheoE YA A
FEAZ wire] W& 7l5S stk MDR
(Multi Drug Resistance) &49} mpa7iA= 7,
A%, A, 9 5 AAY ekt A x5ty
9132 oA it AAE "3 VT
33, 7k 2Ao] met EA)3= isoforme]
oFaje},

B Ao M= CYP4H02 B2 isoformE Fol
Ztel| Aol 7} who] W T, Zhel A ] FEHA}
of 71 ZA #Hedsh= CYP 3A4 ¥H-AS Human
Liver Microsomes AH3-3he] SA 3190t

g FEX 3 kY 27 = HEE X
Hole] FaE FAATIM RAE A EAo
2 AREE st TEu ol ABEeE 4
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QAo ks H4 Fog dhof
g4oke A7t e A AAA
ofofste] AzabLel ds @
Ha QAEE Il $Euel SRlE Bt
T A AA el
WA 2 #al ojel Rizteyeozs e
AH-El T 9l XEE(Artemisia princeps Pampan)
< FeFH 3 o Comositae) ol 43 244 &
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Ay 24 9 ksl 285 Bl Aldw A
of fEa 2ol .

MiAE(Sophora  japonica Linne)x ERHZ3}:
Leguminosae)oll <43t %3 HAR 3h}Fe ¥
I EEoYE s HoE MiyEmEEsS Y, Kk
wate] I Koz Effsle] ik, HFE
ke %S JehlE ofEed ARAtoz d3
o gEA F4 9 A ERe] el Foddld
HAkst wdel 9% vy BAA 23t Qe
Aoz A Yo

=+t+R(Panax notginseng F. H. Chen)& Hjnft
(F5UF3: Araliaceae)oll 438 244 ERQ
=19 REE RS ZoE MHRm#ESI ki
fhsste] AFERCOR BSsle Bk, JHEER
37} g dFelA A AL I8
297 3T, ddo] HEE Hojx=
A8 9 95 il BAY A& ole A
2 BHygT gty
SK%.(Lithospermum Erythrorhizon Sieb.)+: 5%
HRH A X2} Borraginaceae)oll &3+ Z4EAE EA
ol AA|9] YL Mt Ao MEMEH L, bk
Habe DIHEC R EHEslel Biigim, ffeEEs el
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