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The Effects of Loranthus parasiticus Merr. on Cell Cycle and
Expression of Related Genes in HepG2 Cell

Kwang-Yul Rhew, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

Department of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Objectives : The aim of this study was to evaluate the effects of Loranthus parasiticus Merr. on cell cycle and expression

of related genes in HepG2 cells.
Methods :
quantitative RT-PCR and western blot assay were studied.

The MTT assay, cell counting assay, [H] Thymidine incorporation assay, flow cytometric analysis,

Results : In the water extract of Loranthus parasiticus Merr., inhibition of cell prohferatlon and DNA synthesis in HepG2
cells was seen. These inhibitory effects were due to inhibition of G1-S transition in cell cycle. After treatment with the
extract, expression of cyclin D1(Gl check point related gene) was inhibited particularly in dose-dependent and

time-dependent manners.

Conclusion : These results suggest that the inhibition of cell cycle progression by Loranthus parasiticus Merr. in HepG2
cell is due to suppression of cyclin DI(G1 check point related gene) mRNA expression and protein synthesis.

Key Words: Loranthus parasiticus Merr. HepG2 cell, Cell cycle, Cyclin D1
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Herb Pharnl\gtr?gnosy Scientific-Name
2. Visci Herba Et Loranthus
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Loranthi Ramulus  parasiticus Merr.
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FEATI BRFTET T HOE onde] 1
A2 80C % £ Aol 29t FFIL, 5
Z7](Christ LDC-1 and Alpha/4, Osterode,
Germany)E o] g3le] AZFEE  20.8g(F&:
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1) Al gk
14 7oA X5 HepG2 cell2 American Type
Culture Collection (ATCC, Rockvelle, MD)ol| A -
olste] DMEM 90%%} fetal bovine serum 10% &
SR o)&3te] 5%2 CO, eVl FAHE 37
C incubatorol| A vi<katelct
2) Azl ek Fedo] Ae
FAE ) HepG2 cell S40l| WA= &S £4
3}7] 915}a] HepG2 cellS 1 x 10° cells/welle] 2
T2 ws T £H54S 1, 10, 25, 50, 100 yg/ml
ol g 12, 24, 48 A7t =<9t X gstch
3) MTT whs-2g
(1) MTT 2342 2 g
MTT Smg/mls PBSo] =of pH 758 @&
0.22/m¢) filter2 373} stock solutions TE
th 131 x 10709 Al2E 23kt 9lE 100
9] cell suspension®] 10402] MTT stock solution-&
A7
2) aangd AqFF5A
MTT stock solutiondl] cell suspensiong 3713k
AR E 37CA A7 B2 3 100uL9] 0.04M
HCI in absolute isopropanol-& Ztzhe] wellol] 2+ &
313l blue formazan crystalsS 443 &3|A17
tf. &40 g7 Bd FH 570mol A enzyme
linked assay(ELISA) reader=
optical density(OD)E &4t}
4) Cell counting analysis
F97F9] HepG2 cell F4d| HlA= FFE &4
3}7) 945k HepG2 cellg 1 x 10° cells/well?] &
T2 ujekdt & FEES 1,10, 25 uymld T
24, 48, 72 AZbE<t Aestgnh. &4 At
Ao} AE)etA] e thET- A EE trypsinization
S E3 3438901 cell counter(Coulter Corp.,
USA)E o] &3l Ax4E 2439t
5) [’H]}-Thymidine incorporation assayZ ©]-&3}
M EZZAEA

AZS DNA B4 mXE Batel 998 2

B 32

immunosorbent
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Z%40| HepG2 cello] MEZEY 9 HEHRMAL L3 olxl= #s

AYs}7) $13ked [PH]-Thymidine incorporation assay
2 A3}t HepG2 cellS 1 x 10° cells/well2
seeding3dt & 10% serumo] H7}E wjA|Z 24A)7F
S Hi sttt PBSE 23] Al & A2 u)
A2 p@I} FA REHE L S, 10, 25 pg/nlS
Aelstqleth. FaE A 20412 o] 1.0 pCime )
[*H]-Thymidine (Amersham, Arlington Heights, IL)
< 4A|ZF F9t pulse-labeling 31 DNAUZ
incorporation®  trichloroacetic  acid-precipitable
radioactivity®] %{(count per minute: CPM)-L liquid
scintillation counterE ©]-&3lo] =439t

6) Flow cytometric analysis

5x10°709] cellS 0.2 m¢ PBSo] AEAZ 3 2mp
2] ice-cold 75% ethanol/25% PBSE #H7}ste] 14
A7k PBSO| ZEdA AHEEAZ 3 100ug/ml
RNase9} 40ug/mé propidium iodide (P)7} Z &5
PBSoA 37CE 3083 kst & AEE 343
o FACScan (FACS Caliber cellquest program

(Becton Dikinson] )& ©]-83}o] cell cycled =4
st

7) A#3 RT-PCR £4

(1) Total RNAS] 22

Total RNA= H|%¥E HEZHE single-step
methodol] 2J8] F&s}Urk. RNA F&& A%
solution D+ GSS solution(250g2] guanidine
isothiocyanate, 17.6ml2] 0.75M sodium citrate, 26.4
nl] 10% sarkosyl®} 293mie] 33} ZF)ol 0.1M
559 2-mercaptoethanolS H7Vate] B9t} HY
% & 348 M TS 50040 solution DS} 2M9]
5048 sodium acetate(pH 4.0)E H7}3} % vortexing
31599t} 50040 water-saturated phenol : chloroform :
isoamyl alcohol (25 : 24 : 1) &Egsle] 2027
vortexing3dl & 1587t dLo|A Hbz] sy 2058
b 15000g2 AAEGF 5 FF Ao 100044 cold
isopropanol-2 £3}sle] -70°C oA 24X 7H5<t AR
g & HHAZTE RNAE 2087 15000g2.2 A4
E#% & RNA pelletsE 100% ethanol®} 70%
ethanol2 A2}tk RNAE 30409 RNase-free

watero] E3|AIATE &% RNAY T F4E
260} 280rmof A spectrophotometric
measurement(Schimadzu ~ Scientific . = Instruments,
Inc., Concord, CA, USA)Z =43}

(2) cDNAS] 34

%25 | g9l RNAE M-MLV RT(Gibco)z}
random hexamerE ALL3}e] cDNAR AAAAZ
ot 1pge] FEE  RNAE 29
transcriptase  buffer, 140¢] random hexamer(10
pM), 1409] M-MLV RT(10 U/gg), 1x02] ANTP(10
pM), 1231 0.5.£2] RNase inhibitore} E%t5}9th
o] EHEL 23Tl 1587, 42ToA 143 21
2|3 95Tl A 587 WhAIA T Z79] RNAZH
B Qojx 2709 Eelg cDNAE 14 H& 8%
sterile H02 3}43}e} PCR w80 o) &38}4th

(3) PCR A]3}

TR L@l g A A4S 918k cycle
numbers(21, 24, 27, 30, 33, 36, 39, and 42 cycles)
& F7PA7IEA d&Fom 3A4F cDNAs (L0,
1:2, 1:4. and 1:8)9]) tigt PCRS A3etgict. 247t
9] cycle 95TCE 18719] denaturation, 58-62TC 2
4527} annealing, 281 T2TA 187
polymerization©. 2 7438} t}. 5009 PCR uvH&-
o ] 12.5-25ng2] cDNAE 26-34 cycle2 A]|3]s}+=
%<l housekeeping gene?l GAPDHE ¥33 &
FAAEY 2Zo] trAoz 2140l S
t}. RT-PCR 4HYELS 1A]7HESH 110 VoltZ 2%
agarose gel (FMC, Rockland, ME)$ ©]-&3}o] #7)
9=3lgrt.  Agarose gel& 3087l  ethidium
bromide (0.5 yg/m of 1 X TBE)Z &3l & 158
7t 1 X TBEZ €431¢th PCR AYELS A9 A
& olgated FAE F AABeAT A0
o) gool ARIAEE FR5e]) AN A A
ZA1AT Unspliced RNA = genomic DNAZ]
PCR 2 E3} spliced mRNA 9] PCR AHAJE-9] 7+
HE 9sle] 3'3 5 primer= Fo|x 3}v}9] intron
o of&f ZelHo| 4 thE exonse] FAAEE
A ZstAtt.

reverse



(4) RT-PCR 4FYE-2] densitometric analysis
TR wEe  oigk Aygshe
bromide-stained  gel&  laser  densitometry®
scanningsle]  Ar} Signal intensityd] Z=H&
Molecular Analyst Program (version 2.0)3 ©]-8-38}
o] laser densitometer (Bio-Rad)Z 233} c).
RT-PCR HIE AA94e SQZARE 247

ethidium

O % scanning3dlil, ¥WjAY] intensityE 7S &
housekeeping gene?l GAPDH®] intensityo] w3k
Zzte] §7 0 intensitye] ¥18-S Ao
W A wRe Fuskdc 27te Fug

1]
U
N
2
(]
(Y
2
2]
10}
o
O
U

cDNAE 2 289] 424 RT-PCRE W A3
sttt

8) Western blot analysis
(1) AEAAN A F3

PBSZ AMEE F W Moy RIPA buffer
(50mM  Tris-HCL pH8.0, 150mM NaCl, 1%
Noniodet P-40, 0.1% SDS, 1% deoxycholate, 1mM
fluoride, 1%  Protease
inhibitor cocktail(sigma))E 7}3te] MELE =¢ch
=21 AEE 12000g2 154 5 AAEEst &

phenylmethylsulfonyl

Oligonucleotide Primers Used for Quantitative RT-PCR Analysis
(All sequences are listed 5" to 3)

Orientation

Gene i Sequences
GAPDH TGAAGGTCGGAGTCAACGGATTTGGT sense
GACCATGAGAAGTATGACAACAGC antisense
P53 TCTGTCCCTTCCCAGAAAACC sense
TTGGGCAGTGCTCGCTTAGTGCTCC antisense
p21/Wafl AGCTGGGCGCGGATTCGCCGAG sense
AGGCTTCCTGTGAGCGGGCCTTTG antisense
p27/Kipl CCATAGCCTAGTCAACAGATCAC sense
AGGCATAGGCGCTTTAACGAGAGT antisense
Cyclin DI TCTAAGATGAAGGAGACCATC sense
GCGGTAGTAGGACAGGAAGTTGTTG antisense
Cdc2 CTAACTATGGAAGATTATAC sense
GAGATATAACCTGGAATCCT antisense
c-Mye GATTCTCTGCTCTCCTCGACGGAG sense
GCGCTGCGTAGTTGTGCTGATGTG antisense
c-Fos TTACTACCACTCACCCGCAGACTC sense
TGGAGTGTATCAGTCAGCTCCCTC antisense
c-Jun GGTACCATGGAACATAAGGATCAAT sense
CTTAGATCTGGATAAACTGATCGG antisense
CDK4 GGTAAGCTGCATCGATCGGCTAC sense
AAATCCAGTCACCTAGGTAGCTC antisense
RBI AATCCCGTAGATCGAGAGTCCGG sense
CCTAACAGTTGATCGAGGTCCCTA antisense
PTEN ACATCTCTACTATACATCTTGAT sense
ACATCTCTCCTATTTATAGTCGTT antisense
pl6/INK4A AACATACCATTGGGACATGAGTC sense

GACTTGACCGTGCGGTAGTAGTT antisense
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FH40| HepG2 cell] MEZYE ¥ HHFHL L3lof ojxs &

S A2 3| spectrophotometer = g 2k5} T}
(2) SDS-Polyacrylamide gel eletrophoresis
(7h 19m¢ FF4, 1.7mL 30% Acrylamide solution,
1.3m¢ 1.5M Tris-HCI(pH8.8), 5010 10% SDS,
5040 10% Ammonium persulfate, 210 TEMED
£ 40| 10% separating gel-& WET}
L4n¢ /<, 0.33mé 30% Acrylamide solution,
0.25m¢ 1M Tris-HCI(pH6.8), 2010 10% SDS,
5040 10% Ammonium persulfate, 2{ TEMED
E 4o 5% stacking gelS ST
sample loading buffer(0.6m{ 1M
Tris-HCI(pH6.8), 5m¢ 50% glycerol, 2m¢ 10%
SDS, Ind 1%
bromophenoblue, 0.9m{D.W)$} protein sample
< 4] gelol] @A 20488 loadingdl 3T
(D) 60VZ 30%-7} runningdl ¥, 100VE 4587
running 3} It
(3) Nitrocellulose membrane®.2 ©]5
A719%0] B 5 A 49 wvidEg
buffer (20mM Tris-HCl pH8.3, 150mM glycine,
20%  methanol)oA]  170mA, 1AJZF =<
nitrocellulose membrane 2. & ©|FA|Z T}

(4) Immunoblotting

th

Protein

(th

0.5m{ B-mercaptoethanol,

transfer

(7} Nitrocellulose membrane-2- blocking slolution
(10mM Tris-HCI pH7.5, 150mM NaCl, 1%
BSA, 0.05% Tween-20)3}9)4] 1X7F E<F &
EHA] blockd}gith.

(*}) Membraned]] D1

anti-cyclin monoclonal

Table 1. Effects of SGS on HepG2 Cell Viability

0 0.543%
1 0.555
10 0.547
25 0.530
50 0.470
100 0.402

F
=

antibodyE ¥3¥8 TBST(10mM Tris-HCI
pH7.5, 0.9% NaCl, 0.05% Tween-20)E A&
oA 1IAZE Ft ¥HgAZ T

(th TBSTE 5%% 33) AJ&sla Horseradish
peroxidase-conjugate secondary
antibody(Amersham)& X3+ TBSTo] 1A7+
et F7HEAT-

(2H TBSTZ 584 33 A3 &
solutionS 7}8}3 A& 31T

detection

. #& %

1. MTT assay& 0%} cell viability 244

kel dtadd oig B4 b g9
HJES 95l FIE 5 de AT 4
& I HF FAezwYd 2A4e f8id
MTT assayE AlBtFrt. 32t S/HFE o]83t4
ZHAES 1, 10, 25, 50 100 pg/mle) =3 843
% 1 x 10°719] vk HepG2 cellol] 12A]7F, 2447k,
48A]7F A sl ELISAS o] 83} MTT assay
Aldgste] XA Wgls 248tk R4
1-25 gt F=2 223 A4S F8l3 AXg
o] ZHA7F BEEA & ¥, 50 pgmd ]3]
TEE AYY A9 AETZAY At B2EH
AFE T 2 A¥dAE EUZE o]F oFEo A
EZA PXE gl dig Ao g8 IE
o] BAFEE %EY ZAHEAE AT 5 e

1-25 ug/mie] M2 ARt HTable 1, Fig. 1).

ox flo

0.562 0.539
0.560 0.549
0.570 0.559
0.540 0.532
0.444 0.421
0.364 0.282

a) Values represent the exponent obtained from optic density and cell concentration
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7EY . HY9H . ojFE 2EH
0.8
] control

0.7 - 1 pg/ml
g l 10 pg/ml
“>;. 25 pg/ml
@ £ 50 pg/mi
: 100 pg/ml
[
£
2
.'-E'
©
B
°
o

D 1
12 h 24 h
Fig. 1. Effects of SGS on HepG2 cell viability (MTT Assay)
2. HepG2 cell2l Z4lof o|x&= Hgt Zaztel #HEAY FFE B4 A cell

4 4:0) HepG2 cell?] Z2]o] v)x)= 3¢S & countingS AlHSIATH T AT 24, 48, 72
M3tz flate £H 49 AP A7 HepG2 cell 9 NZo] NEE Foete] AT 42 gxas

Table 2. Effets of SGS on HepG2 Cell Proliferation

Concentration

i) % s o B
0 1.00° 1.48 3.32 6.04
1 1.00 1.38 3.19 5.77
10 1.00 1.42 2.88 5.02
25 1.00 1.36 241 428

a) Values represent cell number(x 10° cells)

6 Control
1 ug/ml

T 5 10 pg/ml
x
pug 25 ug/ml
@ 44
o
£
g 3
3
o 2]

14

0

0h 24 h 48 h 72 h

Fig. 2. Dose—dependent effects of SGS on inhibition of HepG2 cell proliferation(Cell Counting Assay)
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ZEE0| HepQ2 cell?l MEZY 3 2RFHAL LHof ofxls I8

H 3T HepG2 celld] Z41e 10 &
Aol A A 48A17F FRE djEytd] Hlsto
A&+ 9t(Tabel 2, Fig. 2).

FEE FgaTe i3k £S5 918t HepG2
celle] ZHo] PIAE JPE& EASAT HepG2
celle] A5 hd I BA] 9 BF
0] DNA 4 dAge o] deAY oF
Z [’H]-Thymidine incorporation assayZ A 33
ok okAlE 247 Bt AEEglon AE3)E 4
Az W) [H]-Thymidined 513} DNAY ]
incorporation® [‘H]-Thymidine®] %& <HAZ A
galA] Fe EEH vwsdh. HepG2 celld
DNA 52 RHLEY FoAxzd vigste 2
23} tHTable 3, Fig. 3).

[*H]-Thymidine uptake(CPM) 4850

Table 3. Effets of SGS on DNA Synthesis of HepG2 Cell

4. Flow cytometric analysisE 0|3t MZELF7|

of chst 24

ZH49 DNA §AAA g7 AZREF719
54 dAE RN FEHVE AUE]
3te] flow cytometryE o]-&-35te] AZEEF7]o|
o E48 £33k DNA 39 A7t SF3ist
A VERE 10 2 25 pymid] FEE HepG2 cello]]
4817+ 23 ol 10,00071] A Zo] ek DNA
contentE® EAEI o]E EE A F2
223 vlwsioh. Fddol Ml Axe A4
33 AEZA A7 BREJeH thEd v
ste G17]9) MEFE F718ta S7]19 MEsFe=
ZA3 ) o) ol A A4S HepG2 celle] DNA
AL JAlste] AEELEF7] S dAlste
A7} Lol BFFHY oW, AXEEFIF G17]
M SA2Y MEEE A& AA = E371 9
A th(Table 4, Fig. 4).

ox F

(*HI-Thymidine Incorporation Assay)

4800 4550 4200 3850

CPM: count per minute

5500

5000 - -l-

4500 -
4000 {

3500

[*H]Thymidine incorporation assay (CPM)

3000

0 1

5 10 25

{ng/mt)

Fig. 3. Suppression of HepG2 cell DNA synthesis by SGS (*Hl-Thymidine Incorporation Assay)
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Table 4. Effets of SGS on Cell Cycle Phase of HepG2 Cell (Flow Cytometric Analysis)

2% o5E-

~o

Oor
02

Cell cycle phase Gl S G2M
0 pg/mé 64.2% 14.4% 21.4%
10 pg/ml 70.4% 10.3% 19.3%
25 pg/ml 74.2% 7.2% 18.6%
100
90 1 E] Control
10 pg/ml
80 - W 25pg/ml
70
2 60 -
8
% 50 A
‘g 40
2
2 30
20 1
10

G1 S

Fig. 4. Induction of G1 cell cycle arrest by

5. MEZEAUZI| B KHA Lol ojxs A

2%
¢-Fos, c-Myc, cyclin D1, CDK4, CDC2 -4 2}-2}
AEEES AAFGoRN TFALY 44S A4

B ps3, p21/Wafl, p27/Kipl, RB1, pl6/INKda,
PTEN §707te] alo] AZ2AS Sixsh= Ao

fr

>~

]

=
5

2, 2FAAFAA] BE

A ¢

G2/M (Cell cycle phase)

SGS (Flow Cytometric Analysis)

Bl 25 pgml o] Fard: Foiol olste] W gs
OFAF-S- ¥241517] 98le] quantitative RT—PCR%

Assth FHEE ATLEL FA3

47

cyclin D1 f-37pe] & & ﬂ?ﬂ’\]ﬂoﬂ o]E4
.7 Z}AAIZHTHTable 5, Fig. 5).

%kt Table 6, Fig. 6).

Table 5. Effets of SGS on Gene Expression Associated with Cell Cycle Promotion in HepG2 Cell (Quantitative

RT-PCR Analysis)

Genes Oh 12h 24h 48h
c-Jun 1.007 1.04 0.98 1.04
¢-Fos 1.00 0.95 0.96 0.96
¢-Mye 1.00 0.98 1.04 1.01
Cyclin Di 1.00 0.62 0.30 0.16
CDK4 1.00 1.04 1.02 1.04
CDC2 1.00 0.92 0.99 0.95

a) Values represent relative ratio of each gene to GAPDH after treatment with 25ug/mé SGS
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RFE0| HepQ2 calle] MEEYH ¥ 2RHAFHAL LHof ofxles g8

0 12 24 48  (hr)

Cyclin D1
CDK4
cbc2
c-Myc
c-Jun
c-Fos

GAPDH

Fig. 5. Suppression of cyclin D1 mRNA expression by 25zg/mf SGS (Quantitative RT-PCR Analysis)

Table 6. Effets of SGS on Gene Expression Associated with Cell Cycle Suppression in HepG2 Cell (Quantitative
RT-PCR Analysis)

p53 1.00” 1.04 1.02 1.01
p21/Wafl 1.00 0.94 0.98 0.94
p27/Kipl 1.00 1.04 1.04 0.95

RB1 1.00 1.00 1.02 1.07
pl6/INK4a 1.00 0.96 1.04 1.04

PTEN 1.00 0.98 0.98 1.05

a) Values represent relative ratio of each gene to GAPDH after treatment with 25y¢/mé SGS

0 12 24 48  (hr)

p53
p21/Waf1
P27/Kip1
RB1
p16/Ink4A
PTEN

GAPDH

Fig. 6. Inhibitory effect of 25ug/mt SGS on MRNA expression of tumor suppressor genes
(Quantitative RT-PCR Analysis)
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6. Cyclin D1 SHi& gtMof| ojx|= & be] AEelle a2 A2HEA T A
Quantitative RT-PCR 24 A7} £k o Zrol A, Hl4&d X g A=At 59 st e
cyclin DI mRNA g A7 sHddo) wegl £% (transcather arterial chemoembolization, TACE), ¢
4 Fo] o wE cyclin DI vhilz A o] W3] F-& F%<%(percutaneous ethanol injection therapy,
£ B3t dz27 2 w4 FoToERH PEIT)® 13wl <3 E(radiofrequency ablation,
proteing FZ&}e] 74z} 20 pgo] proteing SDS- RFA)S} MM 28 So] Ak 2ha et 34
polyacrylamide gel 77|95 o]&3ta] 25t o] gRELS why 7HAgo| (WM F S Tukstal
© 0 anti-cyclin D1 monoclonal antibodyZ ©]-&s} Qorng 2R3 fol JAAE Foste Aol
o] western blot analysisE A|3)8}th. Cyclin D1 Brlssta, getAol 93 BAdo) wAlg sheigol
vhltd o] e 44 AL 2 Mk womz THAEAEA Al oW HAY
off nigsted ZHAsPei(Table 7, Fig. 7). o} 717150 43d FASA AfH R AL
g 9o’
v. & £ HZ Ziete] wAv)d 2 Xsef BHdte] £4
AEEAH A7t s 1FE s ok @A7A
SEael A Zheke- 2003 FErEetEEAL Huge] e HAEY 4o #Ed §HAS
A AR TA e et GReA gk, H ol o Au R, e A7) gEdddr #Ese] glvka
of A WAZ s¥sly AR ME dF HAR T 2+ %1 p53, Rb, DLC-1 #+-& tumor supressor gene
wate, APl o] 20039 F-2uet Q1 10%E S W]&3}e] N-ras, H-ras, K-ras, c-erbA, c-met,
B 228W 02 AAE o AbT F HY, A c-myc, cyclin-D1 Z-& oncogene’#} pl5, pl6, p21,
o olo] A WAz wAEkT glol’ Thetel] tiE & p27 2] cell cycle regulationo] #E gene* 5]
#HY A&7t 87 vk a4 ek £3) BY 7t HHEsjAE BE 1

Table 7. Effects on Cyclin D1 Protein Synthesis of HepG2 Cell by SGS (Western Blot Analysis)

0Oh 12h 24h 48h
25 pg/ml treated
1.007 0.88 0.41 0.22
Oug/ml Sug/mé 10pg/md 25ug/ml
24h treated -
1.00° 0.72 0.61 0.34

a) Values represent ratio of produced protein with / without SGS treatment

Dose-dependent Reduction Time-dependent Reduction
0 5 10 25  (ug/ml, 24 hr) 0 12 24 48 (hr, 25 pg/ml)
Cyclin D1 | Cyclin D1
B-tubulin 1 B-tubulin

Fig. 7. Dose~dependent and time-dependent reduction of cyclin D1 protein synthesis
in HepG2 cell were observed after SGS treatment (Western Blot Analysis)
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RFE0| HepG2 callel MERY ¢ ZRFHAL Lol olxle g2

o wlolgze] o3 AAHE XEHA(HBx)o] 3t
AFEY AzALs
o #se FHUYEHIAL(MMP-OHE B3}
17tk B1°7) Qi
ZFELS AgAtolBl(Loranthaceae)dl] &3
2 AL ato] (Loranthus parasiticus Merr.)2] €,
7), Aol kel i 49H drz g
S D WEE AR 959 BN,
P Ee guaAe s, 1 S dgzdLgol 9
&5 Bttt

HotA digerd et Adodls RF
#(Loranthus parasiticus Merr.; 215 A$-4to)) 2
M4 (Viscum album L. var. coloratum Ohwi; 7-$-
Aolyol Z7h wsfel AGAZ FEHY gou
2002130 E3HE $AR & B AP o] 2 A
SAo| BE ZHACRE ERAE FIE ok
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