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Studies on the Inhibitory Effect of Berberidis Ramulus to the Liver Cancer
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Dept. of Herbology, College of Oriental Medicine, Kyungwon University
Seongnam 461-701, Korea

ABSTRACT

Objectives : This study purposed to research the inhibitory effect of Berberidis Ramulus on the liver cancer,

Methods : A total extract of Berberidis Ramulus decoction were prepared. Through the measurement of the cell
proliferation, apoptosis, morphology and cytokine level from the extracts, the influence on HepG2 cell were
compared,
Results :
the TGF—f3 gene expression and the K—RAS gene expression, significantly increased the level of TNF—«

Berberidis Ramulus extract significantly inhibited the proliferation, increased the apoptosis, decreased

secretion and increased the rates of IFN—y secretory cells,
Conclusion : It is suggested that Berberidis Ramulus extract turned out to have anti—cancer effects on HepG2

cell,
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olAfol Ao} o] o] F1AL Berberis & A2 7,
e 9 Fgdolat & 4= QJoH, Berberis & AER £
gugtolls S U Berberis amurensis Rupr., wjAR}
X Berberis koreana Palibin,, QAR Berberis
poiretii Schneid, °] 3, WEoz YutE}E var,
latifolia Nak,, AWWEEUYFE var. quelpaertensis Nak.,
Z29ujz}  var, angustifolia Nak,, Q¥+ var,
ellipsoidea Nak, So| zsta et ®

Berberis & Al&E2] AHEOS=Z berberine, berbamine,
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AR, OIS, e, HAEE, Ems 59 S4o
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pEES Ut FAAo= FAEe] A grot, BEker
Ao FAR(MAYFAIA)olebs opfgoz, iR hET}
(Berberidaceae)l| WA Berberis koreana
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Palib., "EFSYSF Berberis amurensis Rupr.,, ¥ 1 ¥HZ
9 £719 7HAE Hol flom, F2 i ARLMEZEH
1977 BV =gEgtolabe ogom,  wixhuRat
(Berberidaceae)oll &3l= WEH| Berberis soulieana
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(FuiAIR)  Berberis poiretii  Schneid,, % ReZE/|NBE
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Py EE EHEES st goldl e RIS
a3 QF old FEER kM 39 2z FeE
T, thE 2oz AolHo] £AYYAL & | Yo AES
mots 2xe Adolct )

sista o] o3t AXBAR AUSA|, A 2=,
HEA So] olgHLY, o]5L AW AAZ®eE op
2 AAAE 2 2 FAZol g3t AR FalA she R
2ge dozitt ) wehd AAEZRE WrsS EoiFE
T A EAT ESalA ZHgate FAAS sl wg

aso| glo] R S 24 AgEnz? e anel
wHo] e ALz AlrE AFE SHA HUH

olo] FHE 2 AFolA IEEE HF &I £9E =&
& % F I FEEE  HEHepG2)Ol  cell
proliferation®} apoptosis, morphology, cytokine level %
o

Zx3to] o3t A2E Aol Bushs Hholct,

4 ¥

1) kXY

Al&o] AMgE /NBE(Berberidis Ramulus, ©]3} BRZ %
7N F= AFAFONA 2005 8¥oll FUSHITE, HYd
st grojatefst BExEuAoA 7YE Berberiss AEER
ARSI e, AY o= o8] Ho| 23T AFH7|E

ol-g3ty ExaS AASL A7l ARgsTh

2) Al 2 7|7

(1) Ao

2 AL Y3hA n—hexane (Samchun Chemical,
Korea), n—butanol (Samchun Chemical, Korea), Ethyl
ether (Samchun Chemical, Korea), Ethyl acetate
(Samchun Chemical, Korea), Chloroform (Sigma, USA),
TRI reagent (Sigma, USA), DMEM (Hyclone, USA), Fetal
bovine serum(FBS, Hyclone, USA), Antibiotics (Hyclone,
USA), oligo dT (Bioneer, USA), AccuPower RT PreMix
(Bioneer, USA), pre—made primer (Bioneer, USA), 10X
PCR buffer (Takara, Japan) S°] A& Zch,

2 7171
2 Ago]| AgE 7]7]&= Rotary evaporator (Eyela,
Japan), Research  microscope (Nikon, Japan),

Bio—freezer (Sanyo, Japan), Micrometer (Mitutoyo,
Japan), Camera (Canon, Japan)

Microscope (Leica, Japan), PCR machine (Takara,
Japan), Ultrasonic cleaner (BRANSON, USA),
Homogenizer (OMNi, USA), Plate shaker(Lab—Line,
USA), Flow cytometry (BD Biosciences, USA), ELISA
reader (TECAN, Canada), Ice maker (Vision science,
(Hanil,
Pulverizer (Rong Tsong, Taiwan) So]c},

Korea), Cytological centrifuge Korea),
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g ==

/NEE 100 g ol 1 ¢ o SR 7leta oFF7|E olgst
o] 3AIZE B9 Bol1, AGAS AR et T AS
FAAE o83t AWeES At F2 ARste] Az

FEE 34 gB4n)E B

2 £3

NEE Ao de AxFEE 30 goll 7+ 500 ml
g Yo Hd F EIFARE o83
EtOEt(ethyl ether), EtOAc(ethyl acetate)
n—-BuOH(butano)® FF+Z 4o w2t #£&stge
A7)oA Ao+ BIES Hot A=t
Azxste] Z- BEo Az FEF d%od, 2E £y 4
JefollA AAStAch 24 BEe 2 ARt 4L Az
£2E $EEL n-hexanedlA 12.33%, EtOEto]A]
2.00%, EtOAcolA: 0.67%, n—BuOHO|A= 13,00%,
23 aqueousoAE 23.33%2 e tHFig, 1).
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Fig. 1. Procedure of various solvent fractions from water extract of
Berberidis Ramulus

2) UMzl chet HeF -

(1) Cell proliferation

B AET cqomyE RPUS Al TIHEFR
HepG2(Hepatocellular carcinoma)= DMEMo] 20% FBS
2} antibiotics(penicillin 100 U/md, streptomycin 100 ug/
n)E H7Fte Bi¥E sttt SAE TINEE 12 well
plated] 5x10" cell/well2 H=3t the /B Az 222
(BR)= 10, 5, 1, 0.1 mg/m(9] F=2 HjFo| =, F=
A2 AEste] 72A7F B9t 37TCoA MEE sigFstch ul
FE NEZE A 1271847 Aol [PHl-thymidine&
1 u Ci/well® EF3te] A& 3tHch 127 18A17F i,
A|EZE beta—counter safe cuvetteo] 500 w¢¥ EF3+ t}
2 cocktail solutione 2 m¢H7} 3 T, AT FAAL
(proliferation)E beta—counterE ©]-83}%] thymidine?
uptakesh= #he WSO R RISt

(2) AlZAFE(Apoptosis) &7

NBE Al Ao 23t YA ES] NEAE FxE F
A7) A, B 2E2E(BR)S 10, 5, 1, 0.1 mg/me]
FE2 HepG2 MlZof| AZ]st & 72417 F<t s sttt
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EGE pgEe] B Ao oRt 7HIAZS] AlEANE A
=5 I 8l MEES 1 mg/md] FEE ujgHo|
BlMate] Ao Mgt & 7247k Bt vigstaTt.

Z+ JZE A% ¥, 1x binding bufferE ©]&3te] 1
3] washingd}%tt. Annexin V-FITC® Pl(propidium
iodide)E 5 wt ¥ EFF H, A4 L g3 A=
1587F  BReA7| T cytometryE o83l cell
populatione EIIF o, flow cytometry?] softwares
o3t} AEAE BES BASAT

flow

3) FeH3H(Morphology) &7

Cell proliferationdt Z-& HhHog ZAE oAZE 12
well plated] ZFFNEZE 5x10* cell/well2 E23 ot
T NEZO FHF HIlE TS| YEiA /g Akl
A de Ax 2B =2 10, 5, 1, 0.1 mg/mE TE
o] wjgHol 52 & FEEHZ NEE HPHS XS] 72
AlZE BF 37TCAA wiFetATh wiFe] B o dv)F
(10081 o2 TFL sglon, ARl E9E AAE

£¥ morphology?] HILE A7 HaiA /e A
A 2 BIoA A2 Ax BT ujFHo] 1 mg/mi=E 3|4
sto] NEZE 72A7F B3 wjeket Fofl dmF(200812) R
TS stgon, A #gg AAEHT

(4) Cytokine level

@D ELISA

NEE AFN FE2ES FEEE At qAES] F4
Zo] Yehts TGF-B & TNF—« , IL-2, IL—129] ¥3}E
otr 7] L&, AEzujgFHe] 4FHS FHste ELISA kitE
ARgste] Zelstyich 1 A7 ZHE 96 well plateo]

Table 1. Nucleotide Sequence of Primer

Alzafjofolg 7hste] 9RSAIZ] & 4 AJAS}IAL, THA] biotin
o] AR 27 PAS skl WA B 4 AHsHgc
oJ7]9] streptavidin—-HRPZE 7}5}1 incubationg A5}
ot ELISA ¥Hg& A8 913 stop solutiong H7Fet
% ELISA-readerE ©]&3}o] 450 mmollA 435t

@ Flow cytometry

AL F4] Fo IFN—y & &H|st= AlZ59 HIE
golr 7] 3 flow cytometryS ©|-&3te] QI3 T &=
HNEE A" F2E2E Ee 1 ong/mle NEE BY FEES A
23t wjoFdolA 24A17F uiFE HepG2 AHEE 3},
fixing solution2 100 w& BF3le] 2087t AEZE TAA
71 &, washing buffer (1xPBS with 2% BSA)E HojF
It Permeabilized solutions 1 m¢¥ EF3te] 5E7F
incubationg AAJ3F &, FITC—mouse anti—human IFN-—
vy 7 3AE intracellular stainingd}tHth, Sample®] &
H = flow cytometryE o]-§3te] Iyt

(5) RT-PCR

NNEE A" FE2ES 1 mg/ml F=2 AT sjgHolA uf
Fe GAEZE AT o, TRI reagent 0.7 mlS ©]-&3}
o cell lysis ATt Chloroform 200 wE& EF3
vortex3t ¥, 14,000 rpmolA 15& 5t AHEZ ST
ASAE 2L tubed]| #7111 FLS F9] isopropanols
B3, —20CoA 3FF B¢ incubations  3FT
Centrifuge® AAJst] RNAE AR $, 75%9 EtOH
o] washingdle] RNAS itk RNA 1 g©2 cDNAS
33t primerE H7FStY st targetE PCRE SFA|
A 1.5% geloll H7|%95S At FISFATHTable 1),

Number Revers—Sequence Forward—Sequence Tm(C) Cycle
B —actin 5'—-CTC CTT AAT GTC ACG CAC GA-3' 5'-GTG GGG CGC CCC AGG CAC CAG GGC-3' 60 30
IFN—y 5'-GGC GAC AGT TCA GCC ATC ACT T-3' 5'-GCA TCG TTT TGG GTT CTC TTG G-38 59.5 35
TGF-8 5'-TGG TAC AGC TCC ACG TGC TG-3' 5'-CGA GCC TGA GGC CGA CTA CT-3' 57.5 38
TNF-a 5 ‘—CAG CCT ATT GTT CAG CCT CCG T-3 5'—TTA CCC CCT CCT TCA GAC ACC C-3' 59 32
K—-RAS 5'—-CCT CTA TTG GAT CAT ATT C-3' 5'—ATG ACT GAA TAT AAA CTT GTG GTA GTT GGA-3' 55 35
1L-6 5-GGT TGG GTC AGG GGT GGT TAT T-3' 5'-TTC GGT CCA GTT GCC TTC TCC—3' 59.5 33
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(proliferation)< [3HJ—thymidine—% o]835to] uptake FE=
2 39 si9th. A" FEEY 52Ut STl wet A

2 AN ¥ AT A= means + SEMOZE 29| Ao FoJsHA FastqichFig. 2).
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Figure 2. Effect of Berberidis Ramulus extract in HepG2 cell
proliferation. HepG2 cell were at a suspended density of 5X104
cell/well on 12 well cell culture plate. Cells were treated with
different concentrations of Berberidis Ramulus extract (10, 5, 1,
0.1 mg/md) and 1 uCi/md [3H]-thymidine, After 72 hrs., the cells
were harvested and counted with beta—counter. Values represent
the means = SEM of 3 experiments. *** : P{0.001, ** : P{0.01
by ANOVA test.
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2) MIZAtEO| cHst st

) z=4

o8 7HA =9 /Bt FEES A uigdol A
3t ¥, annexin VO PIE HAFAR ARESte AlZAbE
(apoptosis) =S FACsE £33},

5 mg/mf &= /NBE AR FEEoA TFEAEZY AZA
dgo] 7H EokthFig. 3).

A Control (HepG2) B. BR10 mg/mé C. BR 5 mg/mi
3413

e
E.BR 0.1 me/mé

13.99

N D. BR 1 mg/ml
: ©. 078

AnnexinV

Figure 3. Effect of Berberidis Ramulus extract on apoptosis in
HepG2 cells. Cells were seeded at a density of 5x10% cell/well
on 12 well cell culture plate, and then treated with various
concenterations of Berberidis Ramulus extract (10, 5, 1, 0.1 mg/mQ)
for 72 hrs. Cell apoptosis was determined by flow cytometric
analysis.

2 294

TANEZE wiekste Fetoll /hgEY Al 9 B3 =&
E2 At Vet apoptosis JEE FACSE ©]83tH
s =

NEE F2E 9 BIESC 9% AZAPEE&L aqueous?
238 AHPL o 7BF Ik, EtOEt B3L AP o
7V ESth(Fig. 4).

T ‘ TA1%04]

Control (HepG2)

tal extract s B. n—hexane & C, BiOBr
34.98+ 1.01 ‘ 32.4950.4 [ 38.410.5¢
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s D.EtQAc ¢ B.n—BuQH
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s B Agueous
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AnnexinV
Figure 4. Effect of Berberidis Ramulus extract on apoptosis in
HepG2 cells. Cells were seeded at a density of 5x10% cell/well
on 12 well cell culture plate, and then treated with various
concenterations of Berberidis Ramulus extract (1 mg/md) for 72 hrs,
Cell apoptosis was determined by flow cytometric analysis.

3) AEHHSIO| CHEH St

) s=4

od] 7K =9 M A" FEES TAAE] A2t
i, T2AZE e e @ 5 A2 FHE Sl
=2 ZHAAZSQ HepG2ell oFes A A @2 Aol
o B A FEEY FEo JEHCE HepG2 A9
ot AFEE SEAstgthFig. 5).
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Control (HepG2) G ; B

Figure 5. Photomicrograph of HepG2 cells cultured with various
concentrations of Berberidis Ramulus extract. Cells were seeded
at a density of 5x 10" cell/well on 12 well cell culture plate, and
then treated with various concenterations of Berberidis Ramulus
extract (10, 5, 1, 0.1 mg/ml) for 72 hrs. the pictures of the HepG2
cells were taken by fluorescence microscope (X100). A: 10 mg/
md, B: 5 mg/md, C: 1 mg/ml, D: 0.1 mg/ml Berberidis Ramulus
decoction extract.

2 284

NEES] Aol 2§ gujofA de ZZko]l BIES |
mg/mle] FEZ A FL 7247 FUF WS & &, A=
o eI <l . di2TEE HIAEQ HepG2el oF&
< A A g2 Aotk dixFe] HA /g EIES
gt F MESVF S A2 45, AFEESGeH,
£3] n—hexane 23& At H¢ AEo Ao 7 @

o] Yo=E & = AN (Fig. 6).

Control
A B G

Figure 6. Photomicrograph of HepG2 cells cultured with total
extract or various fraction extracts of Berberidis Ramulus
decoction, Cells were seeded at a density of 5X104 cell/well on
12 well cell culture plate, and then treated with various
concenterations of Berberidis Ramulus extract (1 mg/mQ) for 72 hrs.
the pictures of the HepG2 cells were taken by fluorescence
microscope (X200). A: Total ex. B: n—hexane C: EOEt D:
EtOAc E: n—BuOH F: Aqueous.

4) AO|EZIRI 2H|of| st =1t

) z=d

ZHIAIZR] HepG29] uljkbof /g Hgd 552 10,
5, 1, 0.1 mg/m¢e] =2 3|43t Ak, 72Xk <t
Hjekst & Alo]ERIC] WEE ELISAZR RISt
HepG2el ¥ES AHHstA] &2 AL HRLLE 3t H
SHTt,

@ TGF-3

HepG2 A|Zoj /NEE A FE2EL A9 &2 Aty
TGF-8 9 % &A3gt 10 mg/ml =9 /g Agh =
EES AFHE e gzl vjE 7o #HAE yE
wo, FAA 942 St 0.1 mg/ml = /hEE A
g FE2E3 AYEE "= 94 U= IVE B9
(Fig. 7).
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(A450nm)

TGF-beta lewl in cel cutre

HepG2 BR 10mg/m| BR Bmg/mi BR 1mg/mi BR 0.1mg/ml

Figure 7. Level of TGF—8 in HepG2 cells cultured with various
concentrations of Berberidis Ramulus decoction extract. Cells were
seeded at a density of 5X10° cell/well cell culture plate, and
then treated with various concenterations of Berberidis Ramulus
extract for 72 hrs. the cells were harvested and the cell culture
supernatant was used. The concentration of TGF—8 in the cell
culture supernatant was measured by ELISA. Values represent the
means + SEM of 3 experiments. * : P{0.05 by ANOVA test.

® TNF-a

A ER] HepG2oll /Mg A% 258 w=UR A
ANZujeFdofa TNF-a © ¥& EH3IHch 5 mg/me} 1
mg/ml FEANA thxo] H|ste] TNF—a 9] B/go] FofstA
71tk Fig. 8).

{Ad50nm)

NF-alcha level in cell culture

g 06
" 04

[ |
o0

HepG2 BR 10mg/mi BR smp/fr BR g/ BR 01mgfml

Figure 8. Level of TNF—a in HepG2 cells cultured with various
concentrations of Berberidis Ramulus decoction extract. Cells were
seeded at a density of 5x10% cell/well cell culture plate, and
then treated with various concenterations of Berberidis Ramulus
extract for 72 hrs. the cells were harvested and the cell culture
supernatant was used. The concentration of TGF—8 in the cell
culture supernatant was measured by ELISA. Values represent the
means = SEM of 3 experiments. *** : P{0.001, * : P0.05 by
ANOVA test.

® IFN—y presenting cell population

HepG2°]| /J\’?-* A F255 s=49=2 AYsto] wjdst
i, IFN-y & ®H|8h= /""i—‘] B3 FACSE o|&3ly &
Atk /hE A FEE 10 mg/md, 5 mg/m(Y] & A
o &8l IFN—y &H] Al229] H]go] F7I6%eH, 5 mg/ml
o) FEoA 4 B IFN—y £ AZY u&e tehy
ME]-(Flg. 9).

C. BR 5 mg/nb

#A. Control (HepG2) o B. BRI ma/mi
||
+0.32 _“

IFN—y FITC

Figure 9. Flow cytometry analysis of IFN—y presenting HepG2
cells cultured with various concentrations of Berberidis Ramulus
decoction extract. Cells were seeded at a density of 5x10*
cell/well on 12 well cell culture plate, and then treated with
various concenterations of Berberidis Ramulus extract (10, 5, 1,
0.1 mg/md) for 24 hrs. the IFN—y presenting HepG2 cells were
measured by flow cytometry. Cell apoptosis was determined by
flow cytometric analysis.

@ 294

AIES HepGoel wieloll o] Mt 222 9 &
8 22EL 1 ng/m2 Bk A, AolE7}lo) W
312 ELISAZ <lslgct,

@ TGF-B

TGF-8 = dixzol] HsiAl g Ag 228 AT
AT ZasHe AFS Yehhglon. E3] aqueous B2
2o et AL TGF—4 9 ko] 7k Ao} EA4H o
o2 glgih(Fig. 10).
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TGF-beta level in cell
culture (A4

coo =
cwmoh

Control Total n-hexane EtOEt EtOAc n-BuOH Aqueous
extract

Figure 10. Level of TGF—4 in HepG2 cells cultured with total
extract or various fraction extracts of Berberidis Ramulus
decoction. Cells were seeded at a density of 5x10% cell/well cell
culture plate, and then treated with various concenterations of
Berberidis Ramulus extract (1 mg/md) for 72 hrs. the cells were
harvested and the concentration of TGF—3 in the cell culture
supernatant was measured by ELISA. Values represent the means
+ SEM of 3 experiments.

@ TNF—a

TNF-a 9 AFS 59 2dn, 8¢ A9 25 ¥
B2 Xast HepG2HZoA 2] TNF—¢ o AL iz
ol vl ot WsE UehA Ftch(Fig. 11).

Control Total n- EtOEt EtOAc  n-BuOH Aqueous
extract hexane

TNF-alpha level in cell culture

Figure 11. Level of TNF—« in HepG2 cells cultured with total
extract or various fraction extracts of Berberidis Ramulus
decoction. Cells were seeded at a density of 5x10* cell/well cell
culture plate, and then treated with various concenterations of
Berberidis Ramulus extract (1 mg/md) for 72 hrs. the cells were
harvested and the concentration of TNF—a in the cell culture
supernatant was measured by ELISA. Values represent the means
+ SEM of 3 experiments.

® IL-2

NNBE AY FE2E 9 E2E9 Ao oE IL-29 W3}
E 2 23, dizFo] BsA n—hexane £&3} EtOEt
222 AYgt 49 IL-29 gAgFo] FYsHA it
(Fig. 12),

el culure (ALS0nm)

L2 level in

Contral Total  n-hexane  EtOEt E10AC n-BulH  Aqueous
axfract

Figure 12. Level of IL—2 in HepG2 cells cultured with total extract
or various fraction extracts of Berberidis Ramulus decoction. Cells
were seeded at a density of 5x10% cell/well cell culture plate,
and then treated with various concenterations of Berberidis
Ramulus extract (1 mg/md) for 72 hrs. the cells were harvested
and the concentration of IL—2 in the cell culture supernatant was
measured by ELISA. Values represent the means = SEM of 3
experiments, * : P{0.05 by ANOVA test.
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@ TL-12
iz HisiA N A" FEE 2 28ES AR
A% IL-127} B gasigow A go8e gsln
(Fig. 13).
S 16
T E
zuof 12
X 08
L
T, 0
= Control Total n- EtOEt EtOAc  n-BuOH Aqueous

extract  hexane

Figure 13. Level of IL—12 in HepG2 cells cultured with total
extract or various fraction extracts of Berberidis Ramulus
decoction. Cells were seeded at a density of 5x10" cell/well cell
culture plate, and then treated with various concenterations of
Berberidis Ramulus extract (1 mg/m@) for 72 hrs. the cells were
harvested and the concentration of IL—12 in the cell culture
supernatant was measured by ELISA. Values represent the means
+ SEM of 3 experiments.

5) RT-PCR

oFE Helg oA 9 HepG2 THEO)SH 1 A
#2382 X3 HepG2 UPAEMIA total RNAE
Gl gewd dise dEAes FRLLAfNE
(PCR)L.E ettt dFxA1 K-RASS TGF-5 + /I
B &8O AP oF WA Fasgon, TNF-
a S IFN—y & 38 J=7k 3718 2 8% 5 U9t
(Fig. 14).

C T c T

I = 190> [ 7 70
N 7o+ - -2 [ - 57
I o oo ol # -in (54050

Figure 14, Expression of transcripts of various molecules. Cells
were seeded at a density of 5x10* cell/well cell culture plate, and
then treated with various concenterations without (C) or with (T) of
Berberidis Ramulus extract (1 mg/md) for 72 hrs. the cells were
harvested and total RNA was iosolated using TRl reagent. The
reactions were performed on the individual RNA samples. Oncogen
RT—PCR products were separated on 1.5% agarose gels.

NN .
NG SR UNSE, wki, KK, e EDVE, AT
W, ek, HOBPHGC ST Ag SAEAT EAR
Wolle hggol HAIEER)S WHLR SAEC]  Rinfig,

MHE, THRIARE, WREEZR, AKIARE, SEFFA. o=t
sto] #EA RHEE Hasha, #Eiell wiste] =EA ARSE
ot sten, ZE’Ve  YEARS, JAIM, FHBERLS
mHZ.” 2 st S AR Sttt dAeldE
PR, EAAREY "ol o REuhE, Fuk, 54 T4,
EiE, OF4E, W, BRERE, PR, By, SUE,
M 59 4 AMgE gict.”

Nge eEuet FAACE AR QA geu, 53t
Vol FPR(ELEAR ol PO R, wjRHRE
IHBerberidaceae)oll &3t= AR Berberis koreana
Palib., We&-5YF Berberis amurensis Rupr.,, ¥ 11 W=

o] &719F 7L Hol Jlon, T2 i NRIAEEER
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19779 el ZEgtelabs oo, i
(Berberidaceae)ol £3F= WEH| Berberis soulieana
Schneid,, /N&E#ER| Berberis wilsonae Hemsl,, HIZE/|NgE

(BRI R)  Berberis pojretjj Schneid,, % Bt/ |\EE
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