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Research progress of anti-tumor effect of licorice flavonoids
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Abstract: Cancer represents a significant public health challenge that jeopardizes human life and well-being. Traditional chemotherapy
options are limited, the development of natural anti-tumor agents derived from Chinese herbal medicine is receiving more and more
attention. Licorice, one of the most frequently utilized medicinal materials in Chinese tradition, contains flavonoids that have been
reported to exhibit considerable anti-tumor activity according to contemporary research. To further elucidate the anti-tumor properties
of licorice flavonoids, the relevant studies conducted over the past decade are reviewed in this article. By examining databases such as
PubMed, Web of Science, and China National Knowledge Infrastructure, the primary components of licorice flavonoids that possess
anti-tumor activity and their corresponding mechanisms of action are summarized. Additionally, the application of nano-delivery
systems for various licorice flavonoid components in drug delivery, as well as the research surrounding the toxicological mechanisms
associated with these flavonoids are explored. The findings indicate that licorice flavonoids exhibit anti-cancer properties across
multiple cancer types, and that appropriate nano-delivery methods can enhance their anti-tumor efficacy. However, there is a paucity
of toxicological studies on licorice flavonoids. Overall, the flavonoids present in licorice are promising natural anti-tumor agents that
merit further development and investigation.
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Fig. 1 Important flavonoid components of licorice with anticancer activities
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it & A BR A IZ W R E 2 —, RS A
KI5 IR, AT EE TSR, AT
A 200 J3HTRIRBIAT 176 J3 ANFETIS6L, HEL 2 5
T S o B LB Bt A E A (GR 1D
HEAEE A 2N HEAR A5 i — iy
E P B RS R 2, A AE B 38 3 AN 5] RO AL A T 22 Fol
KA B A UM ER . e R
M A EEE I 7 S 20 R TR W R A

JAEMH, 0 Tang VR HFEEHE A BEfE LK
FEAH M 77 A5 3 AN iiiE AS49 48 i F0 N il Je
H1299 AT, SEMFLRR MR RES, X IR
(1 NV i s 2T A A P A P S ko H 2 A L
A L E I (endoplasmic reticulum, ER) M
¥ H C/EBP [AJEEEH (C/EBP homology protein,
CHOP) (3RIE, -l 4 A R A E W,
ik CHOP Wi A H i A £ 48 B b i) 4t
MR . Qiu FEEVE I H B HAH A BRSNS
J H460 F1 A549 4R AIZHMLE 77, FF AR E AR
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Fig.2 Anti-tumor molecular mechanism of licorice flavonoids

Y7 s FAEM TS, BRI Go/M 45 11 20 A J 14
BERESRADH e 40 M ARG, X AT e S H A H
A KCPFRBEAC T i A0 SR URORE A 2 B (murine
double minute2, MDM2). 4 i #1&  B1 (Cyclin
B1). 4 o J&] H 4 i 14 2 1 808 2 Ccell division cycle
2 kinase, CDC2) MR R EMEH 25C (cell
division cyclin 25 homolog C, CDC25C) [J3ik, 1
TN BT RS20 9% B Bl R 1L A% R R S 4 R
¥ 2a Ceukaryotic translation initiation factor 2a, p-
EIF20) A EGER T 4 HHHEA (recombinant
activating transcription factor 4, ATF4) [FJ3RIAHH
Huang SEPVRBIH FEA HE A /A X0 A549
HA460 AL 4T AR E%, fif] AKT {5 5l
MR T Spl HIFRIA, s AKT B &40
H 7 HEEEA A FRERAMZZEEMP). Chen F510)
ROHEAHEE A BR8] H292 fili i 40 a1 5,

7540 AT R B T, IR A
Jifr g $0t B ¥ miR-144-3p (¥ Eif . H A HEH B 2
— A E R IR, A2 R T A T
FEiEtE. Oh SFURIH = A HE B Aefs 4|5k
B R BURH N A/ HCC827 4w Al JE 55 Je
it 243 ) N AR/ it HCC827GR 4 i 77, [ it
X IR M A, H A H R B Re FH

M T Go/M HAFEH FAMIET, KIEDUE R
H. mHRERLHRRZH R —,
BAT ZMPiheiEtE. Tian RIS HERS
B EHE] AS49 AP EATRE, 2RI
ST, HALR AT RES 5 H BRI RIEAL
e/ 55 S B (phosphatidylinositol 3-kinase/
serine/threonine protein kinase, PI3K/AKT) i #%AH
Ko Ti SR IS H 23k DA A TR it o7 =X
BEMR AS49 AU EEE, I BH W 40 i A WIE
GoyM . Zhou ZFU I S H R 20 1Y p53 &
H. B itkE 4@ -2 (b-cell lymphoma-2, Bcl-2) 5K
RE A PR ARG & T B 2 8] B R
73 AS49 AT, HERERERN A HREhmE
B2 R 5Y , Wang 250515 B H 25 20T LAAIH] A549 41
ML, HALHI AT fe & #0H)] PI3K/AKT i@ B
SEIRER) o AESCRRIRIE Hh R AN [F) (0 H 2 B i S 1l 40
Pt K E A VLRIAAEAE, i H A H AR A i
WOE N T SR B S AKT 15 58 B Ee
75 M A T, H A L A AR 2R L K
YU, R ERET RS PBK/AKT (55
TR AR AR TR, 5 T s 0 P G G AN T
RGN, X0 Re2 32 3R 2100 2 88 R
Z IR BB R BT RE i .



* —?-ﬁ 2025462 H $£56% $H 4 Chinese Traditional and Herbal Drugs 2025 Feburary Vol. 56 No. 4 * 1459 -
Fx1 HEHEWERSMRMHEER
Table 1 Antitumor effects of licorice flavonoids
TRERA J W % ikl ik
i HEAFH A  A549, H1299 40y BN TA E h 7
H460. A549 4 AT, B0 R 8
A549. H460 4Mi MR ERESE 9
H292 41 MR, S A AT 10
HEBHEF B  HCC827. HCC827GR 4Hfi Mt HEEE, PRAAIRR A, A 11
RHEZR A549 4 ME M FRTR, SR 12
A549 4 e oh i e by o 13
A549 4iffl T 14
HEEX A549 41 M AT 15
g HEBEHE A HepG2 4 B AR R B, A T 16
SK-Hep-1. HA22T/VGH 4fiffs U i i 17
Huh7. HepG2 4/l FIAMME, FSapET 18
HEAFHB  HepG2 4y B4 ROS K, MRS, FSamfET 19
HEEX PLC/PRL/S. HepG2 4lffl, PLCIPRLA BAERIVNR  MRIRAINRNS 1, 7 SAfE T 20
HHEE Huh7. HepG2. Sk-Hep-1 4fiff ME MR, FSA A AT 2
HepG2 41l G Fr Ot Ry et o 2
Ll HEAHHA MCF-7411 MY, FSammET: 23
MCF-7 4 ME MR, FSA A AT 2
HEAHHEB  MCF-7. MDA-MB-231 4ifl MEN M FRTR, 1 SARAET 25
MDA-MB-231 41l AT E RS 26
RHEZ MCF-7 4flffa EL 20 A A 21
B HEEHA A SGC7901. MKN-45 4if MR, FAARE R, S AR 28
MKN45, SGC7901 4Hffl, MKN45 BHER/NR  HkI 0 past s, S 29
BGC-823 4ilfl AT 30
RHEZ MKN28 4l TS, WRT R 31
HEH SGC7901 4Hff, SGC7901 FEHIRIE & MR, AR, FSamET 32
i s HEAHHA T2 A, &S AT 33
T24 A AN ROS KF, AN, FSARET 34
HEAHEB  T24. EJ4M, MBA9 BRI/ kA, P A, A AT, Mk 35
RS
T24 [t MM TR KRR 2 36
HEAHFC T4 AT 37
RHEZ T24 A Vil R 38
ML J8 HEAHRA  M059K. U-251 MG. GBMB8901 4fi MiRERRIRE 39
RHEZ SHD44 4 f1 MHIG I RA T T L 40
HEZ U138 4t i A Mg 4
mfag HEEHHA KB4l Vil R 42
HEAHEHEB  HN22. HSC4 4jf s, PRI, AT 43
HEBEH C  HN22, HSC4 4l IR ROS KT, AT 44
HEBEHD  HN22 4R BmAni i ROS K FMBI AN, AIMBAT 45
RHEZ HSC-3. OEC-M1 4iffl MEgmR AL, FSMET 46
HHEE SCC-9. SAS FRamT, B 47
LA RHEZ OVCARS. ES-2 4iil PR, A0 B R 48
SKOV3. OVCAR3 4l MR RERE, FFARET 49
G RHEZ HCT-116 40ff, 4R fr iR R UM, B K 50
HEZ HCT-116 4 G F T by e W Y 51
EE HE SiHa. CaSki 41ff, SiHa fiifs/Mi MR . REMNGEE, FAUMRET 52
(E8] RHEZ Caki 4/t MHIARRETE, FSaMmET 53
W5 RHEE PC-3. 22RV1 4iff MRS, FF AT, AR 54
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JH e A A BREE /N ORH WE, 5 HEtH PO At
TR R A 30557, e s ME— e 25 4F L HBE T
RERARBNCEER EEAE, S ANRRERER TE
KEZW . H R BRI R 7 Be e il 1 175 S A M T
WEL 7 210 6 ) S R AU (R F - G0 Wang S5 00T 3
HELA H R A GEREHNH N HepG2 40 Hu i1 34 5,
FELAMMI N IE RS (reactive oxygen species, ROS)
e, FHATA MR AE GoM ], FRiE— S
AR T, HpuE AL AT R 5 H A HER A A
FI NPT AR A 5% o Tsai FEN TR I H B2 B A LA
A 7 A H N SK-Hep-1 40 F1 A
J& HA22T/VGH Al frER2 AR 2% . Niu SEUSIR B
HEEHE A Geigild 3B HEE /3 WA
HH 13 M ROS #4255 A Huh7 A1 HepG2 41
M BN, BrER] N-CmERE-L- 2 R A H
HAEHM A GBI RH A A 53040
T2, REH R A HE A R m 40 B D e - Wang
FUVRIH R A HE B AEPHHT HepG2 M T
G/M #l, A A ROS A SIF 3 Bt E T,
FAE FHAL) AT 58 2 18 i W0 B8 T 52 A0 R0 4R AR A
S TR ARSI . Wang FROHRIE | H
KAt B T PLC/PRL/S 40ffaF1 HepG2 4H
W& 77, 75 AR T, HEm4ni A ROS 7 A2 32
It R R FE-3 (Caspase-3, CASP3) 3h4, [#{K
Bel-2. Bel-xl %Kik, F£ Fif c-Jun 3RS (c-
Jun N-terminal kinase, JNK) Al p38 [F#§ER 1L, ROS
I R A5 FH R A% 38 7 A H 2 R b e v 12k
[FIFERIBLRAE PLC/PRL/S- S S /N R AL i 15
Bk —PUESE . Hsieh SRR IEH HE RN 5%
#%) Huh7. HepG2 1 Sk-Hep-1 4R 4 4E, %S4
Mo E R, (RAT4Rpgd T, HHLEI g2 d@id p38
MAPK 1 JNK1/2 J#ESCHLR) . Wang SEP2R LG
H L E R 23 30 HepG2 4R s 5, @it g 4n i
Jil B Z D3 (Cyclin D3). 4o J&] H 2 3 A0t M e iy
2 (cyclin dependent kinase 2, CDK2) 1 CDK4 BH
S R R DU R E o H R SR O KA
JH I RIBLHIAE AEANF], A 53 % P RS AL ) 5 22 B
Z T — P S .
2.3 FHBRiE

FUIR = Lot e H W RE R R e —, R
PEEESE T E R, Gt wonteid £ HHEA
JW e 3 2 AR AR 0.5% 10 T FEE 494K 158-600 , H 22 3 i

R Rem I 5 S AP TR H N, R DU
ER . WHHEAEE A 255 AFLIE MCF-7 41
MET:, FEAE Gy HIBHA A A, FEK Bel-2 Al
CDKI1 R ARIED, Xue FPUK I H EAFH A
e ] PI3K/AKT/W A2 R M R EA
(mammalian target of rapamycin, mTOR) ¥&{k, {i&
H#t MCF-7 4 B W AE T Peng 25K Bl H 5L
F AL MCF-7 1A FLIIRE MDA-MB-231 4fiff1
WAL, FHFAME T, LTS 5 H
Z 7 miR-374a/PTEN/AKT il % FH 5% . Wang %5:(26]
R H B R e a7 PBK/AKT (S 5 i@
HAAMH MDA-MB-231 4t iz Ze. 5H
FRICR B 2 WIFT 2K T B-catenin 15
5 FEFLIYE MRS RE Go/Gy BRI,
24 BiE

B R WM 2 —, TR
W98 IR 4RO PR R e AT A AR L, K2 4R
WS R A R B 61621, R A B T R P 41
SEIGRIL T BB REVER . U0 Lin ZE28UR B0 H S A
HHH A feis3mH N B R SGC7901 il MKN-45 4l
W, 75 GyM HABH# A A, F i,
HAEHMLEI TR S i Bax. p53. Caspase-3 & H
ik, T Bel-2 B F/KFAEIG . Wu EPVRBLH &
EHE A BESE T I MKN45 T SGC7901 4l
WA, AN T, RN SRS BN H E A HEE A
HENE IELSE MKIN4S FEAE /N MR ZE licorice K, [
INERZHZA H BT 2 (hexokinase 2, HK2) I3
ik, B PH KT AKT/HK2 38 86 s i ot 5% 5 B
FEAIMIYE T . Hao S5 BV I H R & HER A W] LASE
N B BGC-823 4ifiid s ROS /K-F, F SFAIIH T,
KAENFI TR S HEEHE A BUE PBK/AKT/
mTOR FI MAPK j&@ ##H % . Zhang 263k L5 H 5L
FReWs B 4] PIBK/AKT/mTOR 3 58 & % 411 4]
MKN28 s 5, #fgnmiE B rRsE, HiESH
FE MR AR T. . Wei S5B2V I H R B R 41
il SGC7901 ZHAINGFEFTFL, BRI H L K
A8 F e B A 40 AT Go/Gy . JEHHI 40 i1
B, ML) AT AE 5% Cyclin D1+ Cyclin A CDK4.
p53. p21 BERIBHIG, TEMRN LI R I 2B &
15 FH BEA% A 0 il e R AR BB R AR
2.5 [ERtE

B IOt Jees A WA PR R 43 B LIRSV IR, FE R
Y B B R R FISET R (S), Hong S5k
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DUH B A H R A G 8 58 98 B e T24 40029 ROS
K, BHAAHME BATE Go/M 1365 4 T,
ROS SRR BT 7 H = HE A K5E
BB Yang SEPURE AR BIH R A HER A GEE T
] T24 AHALAINETE, IR ROS K, Jf
A T 2R AR P 5T I I Bk A #4155
M. Yuan SFBSURIIH HEARE B LLAKEEAH K
AN B AH 514 77 =X 5 3 41 T24 4 A0 % e e
EJ 4003458, B4 IACE S 3, 72/ U
MB49 4RI A CSTBL/6 /)N B H # i) iR 2E
K, RGN 4. Zhao SRR TR BLH
FAHM B DOREEANSNET 0SS 1 T24 40
TR RO PAIIR 2R, R T 3R BT R B E i 9 (matrix
metalloproteinase 9, MMP-9) & R IAFH K T #%
5% [K¥-xB (nuclear factor kappa-B, NF-xB) 1%
S, Wang SEBTRIHE A H A C LLKRFEEH <
7T T24 AP 1S, FEAR T Bel-2. Bel-w Al Bel-xl
ZEHUE T mRNA /K°F, #8507 Bax Fl Bim 25 {2
- mRNA JKFo Si GBS HLH R B 5 T24
R A TR TS AN, R R DK
FEAMR P E S A T, MR BT Bax.
Bim. Apaf-1. Caspase-9 I Caspase-3 £k, T i
T Bel-2 &Ik, FFHIINT CDK2 i ik.
2.6 HAithEhE

H R 2 20 3 AE L 2 B bR v RO
THuEEYE (B 3D, HAn FUR & N AR R 2
5 g5 i L PR SR R A iR 2 — 164651, Huang %591k
HEAHM A S 06 AL FURE MO5IK.
U-251 MG FI GBMS8901 A&, FHHhhl 1 41
JIEFR AR, XATAe S5 H A HE A 75 MEK/
AT B B Cextracellular regulated protein
kinases, ERK) {55 @M. Skt B
LR WEE, A LR R R D,
JEs AR A e 2 f o L) iR, TR AR, AETC
Fleel, Oh SEWIRHIH H A HAH B LA A A1k 2
RO PE DT 2R B A i e HN22 A HSC-4 4
NG 5E, 78 Gy W5 AR E IR, T CDKI1 &
ARk, Ll p21 M p27 EEERIE, (EFE4HHN
ROS 74, Jif 4T HHEEHE C U &E
FA I PE 7 2] HN22 R HSC-4 4 AiS 77, 42 4l
JE A ROS 7K-F-, I SN T4, Seo S5EMSIRI
HE & HE D Aesimd Boh JAK2/STAT3 {55181,
i HN22 48858, 5 n40 i ROS /K115 3
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Fig.3 Licorice flavonoids exert antitumor effects in

different cancers

YHMIE T . Hsia ZEMUL LR H B R BE 51 DNA
PG AN HEI LS R B Y kR RIE, T
N E e HSC-3 Al OEC-M1 Z4HH7E Go/M HifE
i, BT, FEEAPRE R R PRI R EN
U F - Chen 51471 B H 50 5E e 0% . 2 014
N it SCC-9 Al SAS 2 sE, it INK1/2
WS F AT OP SR R RN E I 2 K
SEIH, i PR i 245 52 K 1T 3 BAE T107-681, Chen S5148)
RIS R DA P AR [ A 2 1 T = 2 kA
Yl $.95 OVCAR-5 Fl ES-2 IG5, /£ GyM HiFHH
YU, 5T OP SR AN E RN T Li SR
FHEZIE T PIBK/AKT/mTOR 3 54 55 2 HH] A
Y[ $95 SK-OV-3 F1 OVCAR-3 ZHHAIHEHE, 30|40
MUERAUZZE, 5 SARE T, RIEDUER SR TER .
4 e N ISR LR 2 —, H HAE Rk
PR A RRAMARH RIS B s Jin S0V LS H
FRE N IMH NS 7 HCT-116 4 T K IE T
sElE e, TR sEs bt R I R A
ZIOINH R AE KA . Meng 510K BLH 5 2R
i@ it I T PIBK/AKT J8 B it HCT-116 4 384 58
R 2. B3RS N KA RH R ERBRAR, ATtk
EHFVEENEFER 50 2L iisWiEE B
S, IXFECA U 30 75 ST, He 5525 1
HEAFRE B N = 3% SiHa 1 CaSki ZHHLIEF2
R TLRERE /7, [FIBT R NI 40 LT 5 4
fudEtE, H R IEE S Caspase-3 fll. & ADP-#%
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H 2

X
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WA (poly ADP-ribose polymerase, PARP) %
il S B S AR T, AR P S EG R I
H E AN HI R A K

3 HEEERZEMK 5 E A s B 4 K 13k

H R R R BA Tz R E T, (A
FE G (145 2577 NP AP AR K YRR 2 . R
IREEBRIG, MELA TR RAIEFIRITIE /10 4K o
ey BEMAKKL T BABEGYRR T H90KE 24
FRG RN G TR A S o IR K I P AR 1k
Perm YR B, IR R R e e B e R A, T
I8 3 MBI 9K 383% R GE B RE WS IR D 25 1) B AR
F, IR FERBORERIVE T, 9K o H i
KRS CEBUIR U I L FH R AL T 32102731,

H B R SIS A3 R K 3 2k AT L B 2 1) 2
FHER, RHEREHEIEWH RN RS, A
A REMPMREIER, BEREAKEEZ. YR
FEAREEGR . Gao S U4IR F et (1) BB oK TE V2
il % A 2 B B R R MGeRRL T, B SR A%
# iRGD FMBIRTEGIRRL TR, TR E A R #E
] R i - A IR G 9 Kokl (AR ISL-iIRGD
NPs). ISL-iIRGD NPs FZARE e, “FH5kiiE oA
N (137.242.6) nm, Zeta AN (—34.21+£1.23)
mV, B R AR e R e A3 2, 7E i Sz
56 R B, ISL-iRGD NPs % 3 AL iffe 41 i) MDA-
MB231. MCF7. 4T1 4 bbliE &5 1) 7 B 2 A 5 i
)41 R 40 A KRS SR T R, X AT REAS
an T GRKORL 1R i 988 5 AR A% DA K% B v ) 4
B, 18 4T1 FLIYE /D B & 3 ISL-IRGD
NPs HA B4 g #0614 A, A8 ISL-iRGD NPs
RN B BRIz 4k, £ At kil 1SL-
iRGD NPs B 25 5 L[] I 7E FL M8 H#H 2 . Zhang
EUSIRL D & 7 HF R T F T S R B AR X 4
+Jot B JH AR S B A AR IR B g KR (TR
LMWH-ISL-SLN), LMWH-ISL-SLN “F-¥j i3} % N
(99.80+3.27) %, #HZEAN (18.68+1.51) %, *F
PIRifE N (217.53+4.86) nm, Zeta HEALN (—18.24+
2.47) mV., LMWH-ISL-SLN E.A K i) %41 M
FEtE, I b s e H R B S R A A
HEU A . Xie SEUORF o R MK AL & T
R RN R SRR, HAaHENR (93.76+
0.31) %, “FHRifEA (20.1240.72) nm, Zeta H
A (=38.3140.33) mV, XFHERHERKIY
KGR MRIETR S T 232 fi5, JF90A LLiF s 7 H 5

i

LTI AE YR FH BRI S s P A TE . B OSCE
SEUNR B F A BOE ) % 7 7 B R R RREATK
b, HIEENEREECRERE, fEER (85.28+
1.31) %, #Z5EAN (13.28+0.53) %, “Figkiehl
(159420 nm, Zeta {7 N+17.2 mV., FHER
FCIMEDIKRL B SRR, TS e KA
8 h BGEte, 1w HE R IMEYIKRL 72 h B
IR 83.98%. (EAHFREIRE T, B HEHR
RHEDRRLNT AS49 A A K I /e B ot T 5 1
TER HEAHE A BN HAW SRR F
BRI 22, I g oRK a1 ] LR 0 A A
FAEYIRIFHZ, 40 Sun 88 F B 75 07 VR T H
TIEHE A EE T D9 R L, 1ZgeK Bk
HATZ) 200 nm. LI, H A HEH A 1E
K R AR A 136.1 pg/mL, T 47 2% H #5125 5Ll
A kR 7 BTN 488.9 pg/mL, HEAHRE A
TEKHE RS R ER S T, EMPRBE RS
5KV PRI 22 (1) R AR P2 ) 2 1) R B A5 A R 48 i oK
SR PR LIS . Liu Z07905% FH T 20 2
FRINH S T H AR A PR, 1Z9KIR R A
AMNERNERIE, “FYIRIEN (71.7840.99) nm, Zeta
BN (—38.4940.06) mV, HAT RIEFHIFE MM
YRR REBESE m H R A A KA
VIR, FEEE PR . Song ZEEOSR H
IR I & T H R/ ZE R RPKE S, T
Fift N (164.8451.7) nm, 7E MCF-7 4 i %%
FNZ YK S AW i 25 22 35 3 B SR 4R R A
T BT E T o SRS, R A& gk
% R G TR IR W 2 R A A R FE R AR )
FIHZ, Sy, AT i K H
LR B R D
4 HEHERERSHARREHAR

IR H B A 28 1 43 5 AS 1R 48 B 1 4 i B 1
fImE T i/, HRTHRGE B e 4 B R, H BB
A — MRS T A A 1 A0 7 M 4 R AR X i
SN A =R AR - 401 Qiu ZEBR I 40 pmol/L
P H R HER A BetB4H] AS49 F H460 fitie 20 il
AR (FFIEHR 45%~80%), {EXFIEH AW L R 4i i
MO0 AR B P A (AT R 80%~90%) » 1F 5 e 411t
AP WRHIHEEEE A 2R E R B E
FEEIE, (EXFIE S A A i R B IR A s,
7E Wu B 5, KT 27 umol/L 57 H H &
RE A% 40 #0075 N R 4 B &2 HEC-1A Al
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RL95-2 A4, [AIRS XS I3 40 i) L-F-Josemm . (2R
Tt 55 2 T 5 Al R S R SR R AR R R IR N R —
TEA RV, 41 Mahalingam Z5B3FIHfF 58 B 36+
100 pmol/L Y 5 H B 2 2x 52 M /N BRI T O ) K
G, PUELME B R AT R . S AN B AR I R
WP, Song FFBHRIE T mifiE (16.31 pmol/L)
5 H R T HUAA AT R B S KR .
H B 28 40 0 A N 1E S AR T AR A 4
FRRER 2R, XWFEshyseikf HEl—e
BEPEM R DR o AR A (R IR 24 I 1200T i e 4 A
BRI AGER, 16 I 40 FIZH 27
BAH (AR MARKRL, HEHEEZRS S BE
IRUF I PUIRE /y, B H BB 2R B i
e 2T EL A TR, SRR
TR, [RII o] LGS & A @ IR I8 1% T B,
RAFRORFR I H 1. SRR, 0 H B 2R K
I3 AN BRI 7t & H v R 2K 4 ) B
—, HATH W AR, [ A — 0
5 HESRE

ARICRGE T 8 i WL B o v 1k H R
BA2S R sy, HHF R &2 2 HEAEE A, HE
BHE B LA H R, oAb B2 oy B 7 A
XD o HR R AN R BB B A AR 0
FUIE. B B, 45005 2 s 41 i Fi
YA R I AN PR i 1, X 22 R
THEBAFE RSO, drH s HE A
T AR X R OB B L RS AKT. MAPK 15 538 52
WA, IR, AT R AR 2R
SH R @ A PBK/AKT 15 538 % S 2k
TR, PR RS ST, RS
fifl B geWeim I 5 FAIMI A ROS B/, BUSIET %
PRFIZ LR T BRI T 4 R FE BRI A F -
H B 2 o 78 (R — SR A PR R R L AN
[F AR SR BRI R, X5 EAE S =0 EEH
(RBE RRE B B DIAH DG, AR SRBH 7T R B 22 5071 1K 4
W 2 M EAE R S BCGER, DR
i YR Y7 B2 AL DA A ) R R VR T SR . LR
H R B s B i SR T AR
JE A R RS 2 P s s R AU E R, AR
H BB 2 B il B LRI AE AN, AT RE
FERAH 2R 28005 . 2RI R Z4 R
A 5 5 2 IR 5T (A P e A R H
i 28 1 73 BRSSO BEA TR T o [FIRSF, BFFREREH, |

R PR SR S A £ 2 A SR AR AE P K R ROR
AR — I RV E LIRS B0, 7E
e PR AFL AR S AN R AE SR, SRR
F53 A I A R T 5 SR T IR A
TR AR AR RSN A DU A, X
SESEAENLRIEA R SRR T S BAIE, 4578 T
H RS S E UM R AR 2 T
bb, HESERRZRA T 1) 2 B8 A E B SRS 7 A DX
FEN R N P AE R EAZG A B IR, v T
PHEHIRI TS I R BEREIE R, R E
TEREHTRE B IIWET. 5 8B H Bl iR
PRI YR FH RS TR L SR EE PRI IR R S
REMS A R HA UM R R X O AR R
FIie RN EER AR, REHEF RIS 4
UER T AR 29I L, (FIX LR e R 2 5
AT AR SEIRHT B B 2 SR SR R
RAESE H 5 SR (U, 2Dt
HREFR BRG] 25 b, H SRR
HERAEGUR VR R I A VY, HESH 53R
R TR A SBIE TR I A AT IR 8 24 A0 g gt o
EE 25 IAAL BA B
FlBAR FAEHERARAELEAZFR
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