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Mechanism of Anti-obese Effects of ‘Benifuuki Green Tea

Yukihiro Oritani, Yuko Matsui, Ikuko Kurita, Yosuke Kinoshita, Shinpei Kawakami, Koji Yanae,
Eisaku Nishimura, Masatoshi Kato*, Masahiko Sai®, Ichiro Matsumoto™**,
Keiko Abe** Marl Maeda-Yamamoto** and Masanori Kamei

Health Food Science Research Institute, Morinaga & Co., Ltd,, 2-1-1,
Shimosueyoshi, Tsurumi-ku, Yokohama, Kanagawa 230-8504
* Morinaga Institute of Biological Science, INC,, 2-1-16, Sachiura,
Kanazawa-ku, Yokohama, Kanagawa 236-0003
** Graduate School of Agricultural and Life Sciences, The University
of Tokyo, 1-1-1, Yayoi, Bunkyo-ku, Tokyo 113-8657
*** National Institute of Vegetable and Tea Science, National Agriculture and
Food Research Organization, 2769 Kanaya, Shimada, Shizuoka 428-8501

The molecular mechanism underlying high anti-obese effects of ‘benifuuki’, a tea cultivar that contains
unique methylated catechins such as epigallocatechin-3-O-(3-O-methyl) gallate (EGCG3” Me), was explored.
This cultivar was then compared with ‘yabukita’, a popular tea cultivar that lacks these methylated
catechins. (1) The comprehensive gene expression in the perirenal adipose tissue of mice (12-week-old male
C57BL/6J) was examined by DNA microarray analysis, following consumption of either high-fat diets with
and without the addition of 2% benifuuki or 2% yabukita leaf powder. (2) In cultured 3T3-L1 cells, EGCG,
EGCG3”"Me and caffeine were compared for their inhibitory effects on the intracellular fat accumulation as
well as on cell differentiation from precursor to mature adipocytes. (3) Time-dependent changes in EGCG
and EGCG3”Me plasma concentrations were examined in catheterized rats following oral administration of
benifuuki extract under an overnight fasting condition. The results of the DNA microarray indicated that
the anti-obese effect of benifuuki may be ascribed to the inhibition of fat accumulation in adipocytes via the
downregulation of enzyme expression associated with both the synthesis and B-oxidation of fatty acids. The
stronger anti-obese effects of benifuuki compared with yabukita may be attributed to the presence of its
unique methylated catechins (primarily EGCG3”Me), whose stability in circulation is 3.2 times higher than
EGCG ; however, the inhibitory activity of EGCG3”"Me on fat accumulation is almost the same as that of
EGCG (about 91% in terms of differentiation inhibition in 3T3-L1 cells). Thus, EGCG3"Me appears to fortify
the overall anti-obese effects of benifuuki. That is, the inhibitory activity on fat accumulation through the
combination of both EGCG and EGCG3”Me was 1.7 times higher than that through EGCG alone, even though
the content of EGCG3”Me in benifuuki is much less than EGCG.

(Received Nov. 18, 2008 ; Accepted Feb. 4, 2009)
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1 EWHCBDHKE AEE WMIERSJUOFELET—S

[~icd s =] B [P # AN INEE
{REIEIE (g/5 weeks) 6.00%0.67" 7.53%0.70 8.797:0.87
FRIEHRUH v ) — (kcal/5 weeks) 556.813.6 575.6:17.2 568.2:20.9
FFRE (mg) 1019.5%£20.3 1019.6+32.7 1100.8+29.8
TRl (mg) 450.1+41.1% 556.3%50.8" 765.7+77.7
FEH EEEN (mg) 861.1£93.17 1035.8+114.7 1308.2+149.1
EREEEN (mg) 273.4+35.0' 337.6+32.0 462.27%55.1
M= v 25— (mg/dL) 155.8+4.8 138.9+10.2 161.8+4.9
b EAET (mg/dL) 50.0%6.31 61.2+6.13 61.5+8.15
HEE (mg/dL) 220.1£7.8 240.5+7.5 250.3+10.9
e L 7+~ (ng/mL) 1.56+0.34" 3.11+0.99 5.32+1.40

Tl R

Vo ZEIEE (Tukey OFE) 0B WTHRIE L EEXE (P<0.05) MHEDH LML

FEvAL—1t (EGCG), zt#Huvhs* v (EGC), =t
HFFvHL—-1b+ (ECG), zEATFH v (EC) BRED—
BHOHEBESS B0, Tho50RTEGCG BEFRNE
bE<, —MRIICAEEESEBOC ESFSNTV A, &
RpDF A 5+ VAR, iR, EIESM FEIERR,
TRMEBEICE > TRIEAN, REEO—DTHB [N
39 % | OEBARIERICE, TEHohFFE V-3-0-(3-0-
AFN) HL— b+ (EGCG3" Me) IcfRFEaNB 4 F LA
TEUD08~25% (w/w) BEEINLTVWE (Bh 7+

YITEDBEAF LA T H v OEIGIE 5B EE). T4
Fofbh 7+ vid, HARENTEANCHE L TV 2450
o [Pl ICl3EEN TN,

VTAE, IRESHANE—-> & LTEMEh, 2008 4
4 A& 0 EREZE - FPERBREESRHBS N A L,
FOWERBLIEE ONTWA., ThETID, BEES
CIC EGCG ITREBEEI N A XD 7 + v IC B IEWHERBIEIE
AP~ o x 3V F —RETUEIERY 2 & oS ER O &
BT EMBBEINTVAY, [NIZshd & ] BLU EGCGY
Me OFERZIFICBET 2SRV, A, TS
S RTEE T8 & 1] REEHATHROTUERER
HBHIEEROEZLLY., ARETHE, RIS E] ot
NERIER A 7 = X L OFAZ B E LT, [~IT8D &%
ERBLU P& ] RELRNL EBHEEL S0
RO EIEN NS 5 ERER S & 7o = v X DN
B AEBETRES DNA 4 7 07 LAk bRy
AT LTI B & & b, BEEISHEEA 3T3-L1 DB
WFERICKIZ T EGCG, EGCGYMe BLU W 74 v D
EEICOWTHTNT, i, TR & o 2280
L5y bE#ERICEY 5 EGCG B & UFEGCG3" Me
ORI D OT S L7,

X B A &

TARTOHYIERE, [ERIY OMERREILTIC
ER OERICEE 9 2 A CRAK 18 4F 4 A 28 HEREEER

B8R H) | AEFL TiT- 7.

1. DNAZA 07 L@

128D+ 2 C5TBL/6J =7 R1IC 2% [~ic 55 & | %%
ERSIEER, 2% (8% o] RERNSEHSRB
L MERMOSIEN AR 5 B ERERSY (Bifn=
10), JERBEED 5 A — & —ERITE L AR, [~
& REFGROSRETH B (P& RECHANT
mOFTEmSEAR L. GBD. 5 BHEOMEM AR
FEsHowo 2 (BEn=10) 5, DNATA 7o 7L
A BT 28k % 2 0 F 0 S kS @k L, B
RNz, B L0FFY 25%1T, 10 HE OEREE <
54— — (FEHENE BB o) -, FiEESE R
R TR ER, BAMEIERER, BEAEE
WS, Mo EisliRE, Mgz v 27 o - Vi
B, M v 75 R, MBE 258 E LT, &8 ok
IR 3 BB L/ &8 3 B0 B BRI
5 Trizol (Invitrogen) # & UF RNeasy mini kit (Qiagen)
ZH WV T total RNA Al L. #ETREEE Affymetrix
D<= 2 7 IVIZHE - T Gene Chip mouse 430 2.0 array
(Affymetrix) & DHERANCRIE L1z, 5 — 7 BiTicid
GeneChip Operating Software ver.1.2 (Affymetrix) %
& 7F GeneSpring GX 7.3.1 (Agilent Technology) ZF\
7o, BEE 3 FERhT 2 BRELEDS Present & 7213 Margin-
Al 75w FARLETo— 7@ RE Lz, 3ER
DIFETH RN E— BB A iTic L U 1TV, Benjamini &
Hochberg © M H#EY T false discovery rate 2EH L, ¢
A 0.3 ITOBLEFIC>VWTOA 3 HEOREEE Tukey
DOHEFIC L 0 ZEHEBMRE (P<0.05) L7

2. FEBFETERMRARIC & 1T B IBEAETEINS

(1) H#7% v

EGCCBLUN 7 =4 vi3 v/ =it SMBAL, EGCGY
Me EH S OHEY ZHWT [R5 &1 RELOHE
snafEE L.

2) IEFETERMIAOEE R L U LERE
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< v 2 OIEPHEMIE ST3-L1 (ATCC) &, 10% (v/v)
FBS # &% ¢ % Dulbecco’s modified Eagle’'s medium
(DMEM ; Invitrogen) TE:ZE L 72, 3TS-L1 fHIED iS4
fa~oS5{LEEE L, Furuyashiki & OH WY & —IReg s
L, IFO&EHETIT-7. 24927 L — bICHla%s 11X
10°/ 9 = VOOEEETIERE L, 2 HREEE L2, 10% (v/v)
FBS, 0.5mM 3-isobutyl-1-methylxanthine (Sigma), 1uM
dexamethasone (Sigma) £ & & 0.5ug/mL insulin (Sigma)
Z&© DMEM THIC 2 HREMEFEWME Lo, e
%, FEHIE 10% (v/v) FBS BX U 05pg/mL insulin %
S DMEM I L, 2~3 HEgiciE a8z L >, 6
~7 HIRREE MG Urc, {LEBERREL D, Rt
L5 B EFE D EGCG, EGCG3 ' Me HB3VWEHN 7 x4 v %
L, HEEREZ 2 bRICH T 282 LT 0l
EHEICLOFREL /2.

(3) Oil Red O 4l X BNSHHFERE O Hig

Wolfram © D HEY It -T, 249z 7L — b £
flax ) v EREE ARk (PBS) T 2ElgEFL, 10%
(v/v) w=Y) v 30 HEELKCE 60% (viv) 4V
¥/ — VI L 72 Oil Red O (Sigma) BAFNZAIGIC 20
SRETE L TRl R e U, demg, ME PBS T 3[4
el U CHRMEEBE AT - 12k, 100% 4 Y Fasx s —
ZPSU T Oil Red O AH L, Asp ZBITE L 7o, SR
0BT B A % 100% & LT, EGCG, EGCG3'Me b 5
WEH 7 = A VRN L il isliEE R s Bl
L., 05 D@RIMNC & 2 g5 Rims R & g L 7.
HEEWGE (P<0.05) & Tukey @FEIC & 2L EIHIKE
ﬁ: -7z,

(4) Nile Red 4z & 2 BERAfRGY LR O Ll

Feyisola 5 D HEP I -, 24 vz Vv F L — 1 FOD
Az b ) 7y MBI X0 REEL, 1% (w/v) 2S5 R
LT VF e BT 20 HEE L, 0.1ug/mL Nile Red (MP
Biomedicals) T 10 434t L 7o, fARAR OB ~EL 0 A &
7- Nile Red ®H29¢% FACSCanto I (Becton Dickinson
and Company) 2O THEE L7z, Nile Red OHIEL,
FouT v L —HF— (488nm) THIE L, 564~604nm DX
VRN T 4ob g — e L fcE e AR L, Nile Red
o N ElEEMEEEE Ui, LRIEYS 72 b OHElakk
1250000 &L, MHMaic 5 5 Nile Red 4 illa
BoBlazatRE LCEH L. EGCG B XU EGCGY
Me O ZRIMNBEIC B U 55 LFICD> VT, Student @
ttest IC X D EEEWRE (P<0.05) £fT-7.

3. EGCG H LU EGCG3 Me DMAEZEDAE

(1) SEEREW B L ol

THEEROA A SD 5 » b (AAR SLO) ICHTS » THEEHIR #
Zal—va YRERE LR, ERICERTsETICL
BRI OEER 28 v 72, g, B 23127, 8
B 5010%, HAEA 12 B (7:00-19: 00) &M TFIcT—

HEE CE2 (HARZ v 7) BLUKEKEEHRICEZ, K
WfEoRF v 27y —VRTHEBEE L, T8
|l xF2 (7Y LERED % EGCGEEN ImM &7 5 &
A 1mM 7T RINVE VEEREED ImMERERICERL, &
ERIH LD IBiEa sy MITEE 100g 2870 1mL
EREOBG LI k=1, B501H L U5 15, 30, 60,
120, 180 HDEII, H=2—LABUTO05mL 9o~
) IERIMETT, MEEE SR L 79 % ©—80°C T
BREL .

(2} EGCG B LU EGCG3 ' Me DERE

M&ER O EGCG B8 LU EGCG3 " Me DEFIL, Lee 5D
FEEW A —EReEE Ui ikl & b HPLC (SCL-10Avp ;
BESED 2HOTAEL:. BB, £9°, 7= 1
JorcMEERO s v s EERREL, BB FLICED
EGCG B XU EGCG3"Me #H L 7. HIE A BIERE
L7t MO s EEO HPLC BEfERIc AR L,
Z® 20uL WS 5 4 (CAPCELL PAK CI8 MGII, 2.0 ¥
150mm ; 4B KA v Y« 2 3 v L. HPLC BEiE
1212 100pM EDTA-2Na 253 0.1% V v BRIEH . 74 »
=R A=90:10 2, F#H04mL/min TTA V7T
T4y 2B LI BRE -7 ot ER LR
(NANOSPACE SI-2 ; &45) 12k D7\, 600mV O
BETHRH S NICEBRIEOBER Y — v o B — JififEx
HH L, BEBMOEEYED v — 7 ffE» o Ek L 7o
EEHEEHOVCERL .. BROBE# 3HME To EGCG
B & U EGCGS"Me DI % i Tk (AUC) K&
L, BIFENICH T 5 AUC OB E®E (P<0.05) % Student
D t-test IC L DME L 12,

£z B B R

1. BABEFBROBEFRRICRET INILADE]
RERBEORE

(NI & REAER L vy 2 (N2 &) 8D,
(OB E | REAER L 2o 2 ((R3E]E) BLU
RO BRI AER L cvy 2 ERNED 0B
FEEEIEN B 2 IFERHBEEE T ORREOLT %
DNARA 77 LAick it LThHEiL (R2). =
OFER, Ielilk ARG ETHORBE 2 5 Sterol
Regulatory Element-binding Protein-1 (Srebpl) &z
T ORI, [~ S F] HTEERIE O 0.68 %
ERUDEBIC S - 72 (P<0.10). F7z, Srebpl ic & - TH
X % Stearoyl-CoA desaturase 2B+ OREE
B, TNUTS S & ] BECTHRARINE O 05 ik LTk
(P<0.05). Bz, NEIERD B BRILICBIS ¥ % Acetyl-CoA
acyltransferase 1A (Acaal)'” % Acyl-Coenzyme A ox-
idase 3, pristanoyl (Pcox)'® BIZT-DORIEDS, [~
SEIBTRERIFICHEKRLTENEN 0TI (P<
0.05), 0.75f% (P<0.05) EHEICHEDLTOLE
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® 2 [BEARK (KBS LUVEFRRREBEEFCOVDTORETRRBIT

VAL T To-—7H  gff TSSO EIE ToEc B mRnE

Lipid synthesis Scd2  Stearoyl-CoA desaturase 2 1415822_at 0.19 0.50%0.1%® 0.91%0.0 1.00£0.2

and metabolism Acaal Acetyl-CoA acyliransferase 1A 1416947_s_at 0.25 0.71%0.1° 0.86%0.0 1.00£0.1

Pcox  Acyl-CoA oxidase 3, pristanoyl 1420684 at 0.18 0.75+0.0° 0.760.1*  1.00%=0.0

Taranscriptional g, ) Sterol regulatory element 1426690_a_at 0.26  0.68%0.1 0.770.1  1.00%0.2
regulation binding factor 1

Growth factor Igf-1  Insulin-like growth factor 1 1419519 _at 0.19 0.63+0.1° 0.86£0.1 1.00£0.1

and leptin Obese Leptin 1422582 _at =0.3 0.58+0.2 0.83%0.2 1.00:£0.1

A+ P

o ZELE (Tukey OFE)
b ZEIEE (Tukey D) |

(5 TR BEE (P<O.
SBOLT [Pl BEHHE

(A
120

0 5 10 15 20

BT UEE (M)

05) Do
(P<0.05) HEHoN

1 W5+ UICLBEERRE (3T3-L1) ~NOSLinH{ER

(A) 7= 7 (LIl + R
BT A VX EFERE (P<0.05) HiEH SNk,
(B) Isl5#mAa (3T8-L1) @ Oil Red O YLfBf%.

a; #7FRNE, b; 10pM EGCG ML, c;20uM EGCG LB, d; 10pM EGCG3” Me MLEE,

Zoflh, HIEKAEIFMAE D43 {L % (i 4 % Insulin like
growth factor-1 (IGF-1) @&F'7 OFBEE, [~NdD
B (P& BBLUBRINEE L TR
Wl Tnie, vy viEETORERE, SEHECEER
EEABEDBAICBES L1200, (RIS & | BLE
TEINEEO 058 5 HRMEA R L, ISR & IFoMEBEIRIRIC
brHExnsMdrrF BEEYY ORE) (FD LX<
—F LT,

2. EGCG &L U EGCG3" Me DIEIFERBIMNFIZIE

3T3-L1 #lE0islE R IcXIE T EGCG B X U EGCGY”
Me OIEIWER %, 717 = 4 ¥ %% E LTI L 72, Bith
AL 72 EGCG BL U EGCG3”Me DB, FhER
Bic & v 3T3-L1 a4 2 flasminiBo S nish - i«
0-30puM o#Ei & Lc (57— 71%%). L ER R &
h 3T3-L1 2 H72 22 (5, 10, 20uM) ® EGCG, EGCG
I MedHdWVWEN 7 =4 YAERML T8 HEEE
L, #IENOIEEREE% Oil Red O Hfmic X HHEIEL
fo. TOFEER, BT 24 ViRINE EGCG HNINE O, B &

#TRLTI., @, EGCG3"Me, O;EGCG, A; 77 =1 v, T; ZHEWIK (Tukey DA

IR

* ZEHBICE VT EGCG MK L FEE (P<0.05) MM SN

e; 20pM EGCG3"Me LEE,

U, 717 =4 vifinE EGCG3 ' Me & ORI, Wi n

bIEEERICEESEMSEY 51, EGCG & EGCG3 Me
DWVFNIT DWW T &IRERF SN EREIHEIER MY
Stz (®1A). Oil Red O Z:tai% 0 BAMESBIE OEEH
5%, EGCG & EGCG3"Me Ziticlam olsiigma s
BRGNS 5 T EpiEER s i (M 1B). —4,
BT = A I EIEERIERIBEREY o s - 2 (F
1A).

ULil, ETE SN ECCG & EGCG3 Me IT & 5H‘éﬂﬁ
LREMEIIR L, 3TS-L1 MR AL AsH] & ok
g b EAL SN B, F T, [BIFEFREO I 'C‘ifo\ﬂ
el &% L 7o BRI & IENG 2 EHE L 7070 - 7Bk
flE & DR A Lo, MakE% S HE L D 3T3-L1
AL AEE (5, 10, 15, 20, 30pM) @ EGCG %1%
EGCG3"Me 275 L 75T o AR L, MlRcE
L f:!ibﬁf%ﬁ’j‘lﬁ’éfﬁ Nile Red TH#®@ L7128, 7o —4 41
P Ay =& O lE O HERE A RIE U T SR
ERAYEL T*F@ il OEE L) 2R FOFER,
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2009 £ 7 H (44)

L )

0 5 10 15 20 25 30
TR VIRE (uM)

2 hFFvicL3EFHEE BT3-L1 HMEifishe
To—HA M A Y =R D EEL MR ERL
F— 7 Rl S EE TR L. @ ; EGCGY Me,
O EGCG. t;P<0.05

BRINCB T B0MERIT12% TH - DRI L, EGCG B
LTEGCGS ' Me Z 10uM iR L7z & 2t T hEN 63%
BLUB1%, £30pMENTRENEN 22% BLUT
31% ThH -1 (W2). INoDERIR EGCCRB LU
EGCG3"Me @ el EEMEIzI R G g 5D a2 bilHlic
FBIEERLTVA, EGCG BLU EGCGY ' Me It &k 5
3T3-L1 a0 s biml B KkFrTH D, 30uM A
fkf > EGCG3" Me @ /3 {LHIHIIEH & EGCG @ 81.7% I 1
NT742% EBERETH - 7.

3. NICAHASE] TEXEFHRELESy MIEHROD

EGCG £ £ Uf EGCG3" Me B

IR =2 —YaryIy M INICHEIE] 2+ 2
RFEORES, MEhO EGCG B4 U EGCGY Me BE %
BEERICEEL, AUCIKIKEM L/, [NICshHE] =+
5% S E TD AUC I3, EGCG @ 0.015pMh i3
LT EGCG3"Me Tld 0.011pMh Th b, WmEEICHER
EZRFBohiah -7 (@), BELL NKLSE] =
F 2 AW O EGCG B L UEGCGS Me DI Z N
FN1.00mM BLT023mM TH » ic bbb 57,
AUC THE L 2 MFhd EGCGS Me M8 813 EGCG 0
HEELBENR VL~ (T0%) ARL7c (K3). [
W¥AEg-7svsn=4—+ (EC 32131 ;Sigma) BLUH
Fa—-0-%7 54—+ (EC3.16.1; Sigma) Thita
BUE L CHREROERME SN (F-FEID. o
DOFERE, BINREED cMiErP o B, EGCGY
Me 28 EGCG OFI 32 5BV T AR LTWE (GE3).

= b=
RO EIEFEEE 5 2% (w/w) @ [~
] REE U Tsxk] BELARINL -SEMHERIC
X b C57BL/6J = x4 5 EBIEE L, SHEHAMTIcsT
ARERINE B L OO BINEE %+ ik L iS5,

% 3 EGCG 8L U EGCG3"Me M IImEE5=

[~izd 9 & Jz+2 AUC(0-3h) EGCG iHd 5

R (mM) (pMh)  epE GEsHED
EGCG 1.00 0.015 1.0
EGCG3"Me 0.23 0.011 3.2

(NS B I RBEICR TPRE ] REELRTHS IS
BWTILHSENZED ol (ED. ooy 208
FFEEEER Y 2 EEREMERETFHORERY.
DNA <A 787 LABITIck o LR, TNIcsS
& | REOHULNZER, BIERCBY 288 ks
BB LUIREREBRHOERTREALAK TS &K
B IEIEBOIENIc L 3 T EvRES i (2. &
b, Al OB eREREETHORE
ZHIEIL TV 5 Srebpl T OBEEE, [~
& | RINEES IR INE I e CRVDERNIC B D, Srebpl IS
SN 3 Scd2 BIF'Y OFBEDS 50% B L Tni (&
2). %1z, gl g BB LicB54 5 Acaal'™ % Pcox &
PP ORESEERCET LTV B2, Thid,
1239 & | OEBEUSIEIIE 24 5 T &I & HiiliG
EmBEN O TR, BIFEREOIHNIC X - THUEGE
TERAH L I EAEMNT AR TH D, HEIENHIEE
Wi A Fufbh 5+ v OIEIFEREIGIEROER & —
LT, &oic, s X UaEiEisicRmEmL cv
AR ERT insulin-like growth factor (IGF-1) (30§
T M AT 2 T EMBMON TV B A, [~
89 & ] BT IGF-1 B FORMHE S TIRIIEIC T
HERETLTBY GB2), BHEoA -7 vig
IGF-1 It & 20{bsRE % [~UTS D &) HHIEId 5 B aekk:
DRI AN, £, LTF VEBETORERICSWVTIE,
[~ics 5 &) BERmEc i~ T 058 [ E@ERL
(E2), WIEMREEOHEBERGRICH S Eshsdbr T
FUBEEYD OREF) (F D LL—H LTV DNA <
4 70F7 VAT [N 2] K>WTBIEahAC
NoDOER, TPRE0] TREELASEESINT,
Peox #FOEBMBEIE T LAZOATHD (F2),
[~ICs 9 & OFUEEELS [Px&k] o@ul &
(#ED &L—FLA

Wolfram 513, C57BL/6J = o X IR 4 REEER S
#5C EIkh AEiEiimIac s i A IEEANEEE (Fatty
acid synthase % Stearoyl CoA desaturase 1 75 &) D&
ETFRBAPME S 0, FEHEIEMIRIC EGCG EEER
LCHERFERZIEI L2 EME L TV EY, TNiITs )
FREDIEIFEEINGII RSB R EE [oasi] i
FRTROVERIE, [ & I REICBEMNICEENDS
EGCG3 ' Me L ED A F AL A 5+ vizdh 5 &0 D EREM
DOREINTVWBED, 2 THkild, < v Z2EEIEHETEL
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NI 3T31-L1 % B W T EGCGS Me DS ERBINEIEE
% EGCG &I L7fER, » F i b#h 7% » 3 EGCG &
BIXFEFORER G I ERIGHER A4 5 2 &0
Hoh &L -7 (TIABIURIB). —F4, #7414 Vi<
GIEIFERIEIE GRS S s -7 (M1A). Fi:,
DNA ~ 1 7 a7 L 4 B OfER» & IGF-1 2014 2 I8H
fiAD LIIHI D P REM SR S iz T, BelfRiEHmAa
o AN ME A~ D bR IC K IEFE T EGCG B LU
EGCG3" Me OB A~/ #D#EHE, EGCGB LU
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