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Abstract: Aberrant activation of the phosphoinositide 3-kinase (PI3K)-AKT signaling pathway has been
identified in numerous cancer types, contributing to uncontrolled cellular proliferation, inhibition of apoptosis,
enhanced metastatic potential, and the development of resistance to chemotherapy and radiotherapy. Consequently,
targeting the PI3K-AKT pathway has emerged as a promising therapeutic strategy. Current approaches to inhibit this
pathway include small-molecule inhibitors, natural compounds, siRNAs, and miRNAs. However, these therapeutic
approaches are often limited in clinical application due to prominent adverse effects, poor biological stability, low
solubility, or lack of targeting ability. The integration of nanotechnology into drug delivery systems offers a
compelling solution by improving drug stability and solubility, minimizing off-target accumulation, and enhancing
tumor-specific targeting. Nanocarrier-based delivery of agents targeting the PI3K-AKT pathway holds the potential
to improve therapeutic efficacy, mitigate drug-induced toxicity, sensitize tumors to conventional therapies, and
ultimately enhance patient outcomes. This review provides a comprehensive overview of the PI3K-AKT signaling
pathway and its oncogenic role, provides a detailed review of the latest progress of nano-based drug delivery
system in cancer treatment based on pathways, and discusses future directions, aiming to inform and guide ongoing
research in this field.
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Figure 1 The overview of PI3K-AKT signaling pathway. GPCR: G protein-coupled receptors; RTKs: Kinase receptor tyrosine; PTEN:

Phosphatase and tensin homolog; PIK3: Phosphatidylinositol-3 kinase; AKT: Rotein kinase B. Created with BioRender.com
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Table 1 Systematic comparison of different nanosystems
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Nanoparticle  Drug . . Drug
. . . In vivo metabolism . .
delivery loading Stability athwa loading Advantage Disadvantage Ref.
%
system efficiency P Y capacity
Lipid High To some extent Metabolized by the liver, Good biocompatibility, high Stability is affected by the [36]

nanoparticles affected by

temperature and the kidneys

possibly excreted through
pH changes

Polymeric Medium High Degraded by enzymes,

nanoparticles metabolized by the liver,

and excreted in urine

Silica Medium High Metabolized by the liver

nanoparticles or excreted through the
kidneys

Metal Medium High Metabolized or excreted

nanoparticles by the liver, which may

lead to toxic accumulation
Nanocarrier High High Can be metabolized and
complexes excreted through multiple
pathways depending on

the composite components

Medium Good controllability, able to

Medium High surface area, adjustable

drug loading efficiency, environment, difficulty in

suitable for the delivery of large-scale production is
macromolecules such as RNA relatively high, and the
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May have toxicity or [37]
achieve sustained release of immune reactions, high
drugs, applicable to a variety  production cost, and may
of drugs cause allergic reactions

May cause toxic reactions  [39]
surface functionality, suitable  to cells, and the
for drug delivery and targeted production cost is
therapy relatively high

High optical properties, can be May have certain toxicity, [40]
used for imaging, and capable long-term use may have

of targeted therapy negative effects on the

human body, and high cost
Multifunctional, able to adjust The production process is  [46]
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SR R G 30 T A R Ak T R S B IR 9T RUR, R T —
Tl A4 R SRS
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Table 2 Nanocarriers loaded PI3K inhibitors in the treatment of tumor. BRCA: Breast cancer; OC: Ovarian cancer; PCa: Prostatic cancer;

PEG: Polyethylene glycol; PLGA: Poly (lactic-co-glycolic acid); PEI: Polyetherimide; PLA: Poly lactic acid; PCL: Polycaprolactone

. I "~ Combination
No. Nanocarrier PI3K inhibitor Inhibitor type Cancer type Ref.
therapy
1 PEG-PLGA polymeric nanoparticles =~ BEZ235 PI3K/mTOR None Non-hodgkin's lymphoma [18]
2 PEG-PLGA polymeric nanoparticles =~ GDC0941 pan-PI3K Docetaxel BRCA [22]
3 Bovine serum albumin nanoparticles  IPI549 PI3Ky MnO, BRCA [34]
4 Prodrug nanomicelle PF-04691502 PI3K/mTOR None BRCA [49]
5 PLGA-p-PEI polymeric nanoparticles GDC0941 pan-PI3K Docetaxel BRCA [50]
6 Chitosan nanoparticle GDC0941 pan-PI3K KRAS siRNA oC [51]
7 Metal-organic frameworks Buparlisib pan-PI3K Talazoparib BRCA [52]
8 PEG ZSTK pan-PI3K Indomethacin PCa [53]
9 Polymeric nanoparticles BEZ235 PI3K/mTOR Sorafenib Hepatocellular carcinoma [55]
10 PEG-PLGA polymeric nanoparticles =~ BEZ235 PI3K/mTOR Radiation therapy Hepatocellular carcinoma [56]
11 Lipid-based chimeric nanoparticle PI103 PI3K/mTOR AZD6244 and Colon cancer [59]
cisplatin
12 PLA Alpelisib PI3Ka Cetuximab Head and neck cancer [61]
13 Fucoidan-based nanoparticles BYL-719 PI3Ka Radiotherapy Head and neck squamous [62]
cell carcinoma
14 Gold nanoparticles N-(4-Hydroxyphenyl)4-hydroxy- PI3Ka None BRCA [63]
2-quinolone-3-carboxamide
15 Porous hollow iron oxide nanoparticles 3-Methyladenine PI3Ky None BRCA [64]
16 PEG-PCL polymeric nanoparticles IP1549 PI3Ky Silibinin BRCA [65]
17 PEG-PLGA polymeric nanoparticles  IP1549 PI3Ky None Melanoma [66]

(hollow mesoporous silica nanoparticles, HMSNs)/% H
FE TR (polymethacrylic acid, PMAA) % 5¢ 4 K BR
1% CUR 41 i CUR@HA-PMAA/HMON 40K ER, LA
5 B AE R B, FE S IE VR T T B A B ).
B 52 < B CUR A] BAhp [8)MR0176 77 ik 988 9k /D> 2 81 AR
FAB1, - Sripetthong Z5™0KE 45 7K H- il = B 3% 44 70 431k
FORWE S A 2 AP QCS-Vani Y& 44 K Ji o 1t
# CUR. #liiisH5 CUR 9K R & A, A
ACAE B & 77 T B A P[RR A L I 4 A
FEERCN, Dk A5 IR S5 S 2P AN RS

KRR T4 MK R 2 I — b R SR 4, fig
M Al PI3K-AKT 3 % 2% 3, 410 ] 1% bl 968 240 e 434 5
%, 23k 155 e Je 40 P AR T, (RIS Dk AR BRR M 2 B A
28K 2R BE O] DL I 55 55 Ik A 3 T R b i 22 5%
RS2 14 A0 255 B B T o s FH 5 SR B £ 2% CBD- SR ALK -
¥ 5k OB FE W) [poly(lactic-co-glycolic acid), PLGA]
YKL . 2 1 SR AR 5 B I RE Y R, 2 TR
ROART,

Genistein /& — F R IR 5 BB K40 &4, 2 2447
T ERMEY Y, @ik T p-PI3K . p-AKT 10 i) fiti &
)4+ o Sacko ZEHil] % T 41 %X Genistein fl miRNA-
29b (1) G BR B 1 A4 AL 99K K7 (genistein-miRNA-29b-
loaded hybrid nanoparticles, GMLHN),  H % & 7 -1
EAR [mucin-1 (MUC-1)-aptamer] 121 {5 B¢, 5 3E/N 40
it fili & (non-small cell lung cancer, NSCLC) 41 g JiF &
T3 3 1) MUC-1 A F DA 2 5 i 48 i X5 49 KR 1) Y

7, fE 5% 259, [ GMLHN fgi% S 40 i vE T,
0] p-PI3K Al p-AKT 3R 1A, P PI3K-AKT i i 7%
PE, #2500 NSCLC VRT3 . AW 3 e — Fh B i
AL AW, AT DL i ¥ ) PISK-AKCT 453 B Uik /b 82 48
L) IE # FIAZ 28 . (RN T oK, AR R BEAR™.
Kim ZE7V 57 K 1 5 e- 2 P9 B AN 235 7K P PEG 4 R 3t
EVWEOmRRE, B AOm RGO LG 8 A R
AR FE B2, [ R AR 24 9 KRL IS T PISK A A
T kB (nuclear factor kappa-B, NF-xB) [{] % i& , ik 22 fif
K

H R — s R A, AE T R
frAent DHA[“’S”X%%E%?E"JWIif% HHA Hﬂlﬂf“ T}
ST PEMI 22 8 567E . Zhang %50 DHA 7 B A &
72 £ 5€ [ Fe,0, W (Fe,0,-PGA, 13 # Fe,0,-PGA-DHA
QW?K%‘iﬁ*_L 54138 £ L tb &2 (doxorubicin, DOX) % K

AR A2 E 1Y Fe, O, Wi VE 40 K KL ¥ (Fe,0,-PASP-DOX)
%ﬁ FH T = BH 1 FL AR 9% (triple-negative breast cancer,
TNBC) Mt 2k, 3 584k y7, 3 TNBC 67 $2 4k 7 —
FIRT S 2RI

Sun ZEUTLE B AT R R B AX R H SR [7,12-
dimethylbenz(a)anthracene, DMBA] 5| i {8 it B A5 411
A, B 0N DA % 1 R 2 IR L] A I Jo 4 KR
# & (SLN-AX), SZ 4 1 DMBA i S i 3L IR 5 K R
PTEN #i& f#{i%, PI3K . p-AKT.p-mTOR &% # i1, 1fij
SLN-AX ¥4 77 {8 PTEN 3 1A 2 2 4 1, PI3K .p-AKT.p-
mTOR A & 2 [EA%, FR i #] | PBK-AKT 15 518
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%, A AN H] K BB . Ramya 257 W F SR 74y
5 HE 0 B 460 2% BH 25 1 P K fabatin, 4 3 518k 3 A AL
TR ATE AN R RIORL H DA = AR R B, RAP AN
HAFKM . Chen 5™ G T HAEZ) N 40~45 nm i
JIE B 4 oK 48 AL 4R KL (He-CuONPs), He-CuONPs Xif
HeLa 41 Jiil A W S (%) 40 i 55 /F H, ] 3d i 490 41 PI3K-
AKT 388 2% 175 48 i 0 O, 3o g AR . RERF=M gk
il 7R AH DB 9 S L2 31
3.3 RNAi B ARYKHIF

TEZH il N DNA $ 5% 5%  mRNA, mRNA ##1% 4
EAM. WorEARERaE DT 2, wnT e e i
I R A, TN mRNA JEAT 38302 a4 il b 2R B (1 1 A A&
AT BB MR 7 R W 9T SR T M e B BOIR v
/7T [poly(amidoamine), PAMAM] 5 0 A AR £ IR K 43
T (G0) 5 1,2 5+ P ke & BB & 1 2R IE &4 GO-
C14, ¥ PLGA 55 G0-C14 fll mRNA %4 & 3 [ lipid-PEG
LT R AW R B2tk 9 Kokn, T 3% 3% PTEN 1
mRNA % PTEN 2% (1) 5 71 i 40 fig H, 7= 42 ) PTEN
FIThREMERIE, HHH T PIBK-AKT 15 5@ %, 390
SR TOY. RNAL R T A 5K AR iy B 52 40 3 E K 1) R
Wz —, % H X mRNA #4731, i o 8
miRNAM GiRNA %5 JE 4 i RNA 5 5 P 1 B A o
5 [R] YR mRNA, AT 00 1) 55 5% P 4 e S5k K] 3R A 1901,
L 4 B ) 42 T O T R R ) A SRR . miRNA 2
— PR 20~ 25 MZH RIS RNA, 25 Nk
W 2 FlAE ) AR, BT DLE I 5 R e A A 4G A T A
FE R 1 KT A0 25 B (S 5 08 B 0 SO FE B R FEAE A
miR-22 % miRNA 7E8 E i R ik, Z 5t e, &

A — L miRNA 41 miR126 1E >y [ 8 40 i) K 7 & 5 1
F, A8 iR 2k R AP {H miRNA AR E 1 1 5
AV G A 32 W ™ EE S T M, K miRNA %24
Hb 4 3% 380 B 5] £ FH 3007 2 1 3 B AR VA T 0RO 1)
4;.}:0

Liu Z5™55 T & K miRNA 7E 1L 7 5 19 95 FF i [
# miR-128-3p fl 2 7 poly (ethylene glycol)-poly[2-(N,
N'-dimethylamino) ethylmethacrylate] (PEG-PDMAEMA)
i) % 40K B 4% PDMAEMA-NP, JEE R B T
A DURE e PR ) 45 B e b it RIA I R IR Is ER 1 |
(13 fif9R A1 LK CPKSNNGVC (CPDMAEMA-NP). miR-
128-3p 7E#E A 2 h IR A, {H CPDMAEMA-
NP A 7] PLIEK: 45 8 he. CPDMAEMA-NP 2] miR-
128-3p F & & & 41K p-PI3K . p-AKT fl p-mTOR ) &
ik, H PI3K-AKT 8 6 4 41 i 72 B2 d o, 5 3 40 i
T,

siRNAPSZ RNAIL R EEN T T, H121~23 4
WUBE % TR 2H B, 1 AR MEG PR 40 R P 9 B A v A
FRYUER, B EA EEEH . 2018 3£ E & 0
2y B R A E T AT RNALHLEI 259
Onpattro, b & 4 siRNA Zj¥) B K AH T 81 IR .
Onpattro AJ LA ] AR I 3508 2 B 1, #0H] mRNA 3%
ik, YA YT HHE AL P HOIR IR 2 R A e AR AR ME 5 Y
Z RS B . B S 3T RNATECR 1 Givlaari
AT Oxlumo th4f 4k 4 L #E B 77, BE T AATHIBE 78 44
1. 1H siRNA J& —Ffay i i K K 7, AR &
ZF 25U J 8 S R) 1 R g, AR T kg f ) T
B 4 B N A RIS /D Sl IR A NI, R

Table 3 Recent progress on inhibition of PI3K-AKT signal pathway by using nanoparticles for delivering of natural products. HA: Hyal-

uronic acid; PMAA: Polymethacrylic acid; HMON: Hollow mesoporous orgnosilica nanoparticles; MSN: Mesoprous silica nanoparticles;

NSCLC: Non-small cell lung cancer; TNBC: Triple-negative breast cancer; PVP: Ployvinyl pyrrolidone; GTAMAC: Glycerol trimethylam-

monium chloride; QCS: Quaternized chitosan

No. Natural product Nanocarrier Combination therapy Cancer type Ref.
1 Curcumin HA-PMAA/HMON None BRCA [46]
2 Curcumin PEG-MSN None Pancreatic cancer [70]
3 Curcumin a-Fe,0,/Fe,0, None Gastric cancer [71]
4 Curcumin Calcium-doped dendritic MSN None BRCA [72]
5 Cannabidiol PLGA polymeric nanoparticles None Bladder cancer [73]
6 Genistein Hybrid nanoparticles miRNA-29b NSCLC [74]
7 Chrysin PCL-PEG polymeric nanoparticles None TNBC [75]
8 Dihydroartemisinin Zeolitic imidazolate framework-8 None Liver cancer [76]
9 Astraxanthin Solid lipid nanoparticles None Liver cancer [77]

10 Fabatin MSN None BRCA [78]
11 Curcumin Chitosan nanoparticle Cisplatin oC [79]
12 Curcumin PLGA/PVP polymeric nanoparticles GANT61 BRCA [80]
13 Curcumin GTAMAC-QCS Pt Lung cancer [82]
14 Curcumin PEG-PLGA Cisplatin NSCLC [83]
15 Dihydroartemisinin Fe,0,-PGA DOX TNBC [87]
16 Houttuynia cordata Copper oxide nanoparticles None Cervical cancer [88]
17 Turmeric Turmeric silver nanoparticles Electrochemotherapy TNBC [89]
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DWIREERBE R, IE A BIRITE Y. BRILZ 4,
RPN BZ 22 45 )-SR L I 90 A 478 B 100 A% TR TG 1) % A '
JFF I (%) 308 3o HE A 85 B siRINA T TR 1 2 22 3
B, LR SR RIEVE ] . 9K 31K S siRNA 45 4 5k
2, T E N TME, BEF&FHE T ZUR . Fernandez-
Alarcon IR T — A& B 1 EERR Eh K EEIR PR,
WS A R R P S S T, 38 e R S v T A A e A
LR Ca Fads . W BU@ B H VTR X R 26 20 3 th
E (R-ZFEEMR) AR R A PR R kN4 )8 i
FETR ER KB I v, B n) 3075 PIBK/AKT/mTOR %5 £ %
TR 247 3% 4% T e A D, 2 A A A5kt Y ok ke T 1 s 4 i 3
SRR g T

KEEE4m S RNA (long non-coding RNA, IncRNA)
KB KT 200 A% T L 1 HE 4w D RNA . BF 5T 3R B,
IncRNA 7E 71 8 M 250 R L 2 W38 4% 1 4% . 48 A ) 31 1
25 FHAH M o3 A R 25 55 Ak 2 AR i iE sl R R EAE T . IR
WF 58 & B, PRKARIB-AS2 K 3F %i i RNA ) £ i5 5
OC B E A K TG ' % A 9%, PRKARIB-AS2 il i B
P PI3K o 0 PISK-AKT 15 53 %, {12 3k i g %
AL AT 25 . Elsayed 25U 4 1 % PRKAR1B-
AS2 siRNA ) 1,2- i - H il -3- 55 AR BE AR B (1,2-dio-
leoyl-sn-glycero-3-phosphatidylcholine, DOPC) 44 K fIit
AR . SZE K BT ER PRKARIB-AS2 Ji i 2 il 1
PRKARIB-AS2 ] %%, siRNA # 5 24 i%i% . DOPC-
PRKAR1B-AS2-siRNA AL FE [ /)8 i PI3K o 2K 1 835 1%
Fif], PEAK T PDK1.AKT Fl mTOR [ i B2 A4, 5 204
7 MR ARG, FEER R TR A G IR R B

L2 Pl RSIOE PIBK-AKT {5 5 38 1%, {1 £ il
A M 3G 5, R EF2K A FRREE G 5 1 ISR IX, BE
{f% Src \PI3K/AKT FI NF-«B {5 S IB B G . FET Ik,
Erdogan ZF"™% 1] T EF2K siRNA, 1 g 5 4 44 K bt
5%, siRNAJUER EF2K 5, %S T U SUB din B & &K
A1 HIFIE R, #MH T PI3K-AKT {5 5 i 4% 1) 3% M .
RNAGE ARG FHAH S0 SR W2 4.

3.4 INRELNAKFIF

KA B RT DUk 259, 38 7T ReAE N2 YR
FEAE RS, Wang Z51 i IK HAUCL, 5 8 48 i 5%
B, W — R 50 S KBS NADPH A LB &
JOE T IR J I — SR A A T A R A AL R R R T
PAHE Au (IID) 38 S5 Au (0), H R G R IEAK 4 [% -
S0 2 B JEST A B ) Au-NCs 3 2 #1141 PI3K-AKT 15
5 36 I T A ) PR R FR . G0, R AE R
PREGIER . LiuSE " "G T B A E T B
Gd,O, i+, T i 8 I WU G K AR T o Zheng F51' MK
DS Gd,0,: Eu KK 5, /)N B PI3K [ mRNA 7K °F
N BE, ez B, E R B KRR, #H PI3K AH
I, XREREVRIT PR AR

Du LA & 48 KB AE N N, 42 — S i 7,
FE1H1 [E 58 8 /N F AR GN K KL (iron oxide nanoparticles,
IONPs), Q¥ ¥ JF R TR a4 e kK M i%-7- T
S 94 K #%E (core-shell-satellite nanomaces, Au@MSN@
TONP)!'"™, &g KB 4L AM b RE S N R BE DL
1 L 7= A= H,0,, 5 94 2K B3R T (19 IONPs & A= 25 il
N, 774 - OH, AT il PI3K-AKT {5 5 38 %, 75 541
MIFET . Lin %" & T CoFe,0, 5 1 mi i [A] 6 #4 AN
63N A7 I A PISK-AKT 38 96 97 35 /N 48 P fii e .
You 2] £ 1) Bi,Se, K T B A R 6 T I RE
JGHEIT JE, 75 Bi,Se, 11 % #& 40 i PI3K-AKT 15 5 it
kTS . Guo FEM IR ik O B i R A AL
Bk b, gKobndE i R PI3K/AKT {5 538 % 31
SPUEIER .
3.5 HABHKRFI

BEE AT R TR IR, R SR TR B iy
(YR T S hE CONAE T R #45 . CRISPR/Cas9 J& I 4F 5k
R VTR I R TR R B R, BE siRNA B AT B i 1 i [A]
DUBRA% . Zhang 551V FH 3R 19k e Jie 3 i 160, 25 40 2
Z $19E JE Al CRISPR/Cas9 (1) H 25 AL S AL hE, fi B
EGFR 3 [, #114] EGFR-PI3K-AKT iffl %, 52 Fj Ji 98 410

Table 4 Delivery of RNA substances by nano-carriers. PAMAM: Poly (amidoamine); PTEN: Phosphatase and tensin homolog; EGFR:

Epixdermal growth factor receptor

No. RNA Nano-carrier Combination therapy Cancer type Ref.
1 PARKARI1B-AS2 siRNA Liposomes None oC [14]
2 miRNA-128-3p PEG-PDMAEMA polymeric nanoparticles None Colorectal cancer [44]
3 PTEN mRNA PAMAM-PLGA-PEG None PCa [91]
4 miR126 Chitosan None Melanoma [92]
5 miRNA-22-3p Single lipid-based nanoparticles None TNBC [93]
6 as-miR-21 PAMAM 5-Fluorouracil Glioblastoma [94]
7 PI3K p110S siRNA PEG-chitosan nanoparticle Racl siRNA Colon cancer [98]
8 siRNA Chitosan Salinomycin Gastric carcinoma [99]
9 EGFR siRNA PEG-PEI polymeric nanoparticles BRD4siRNA TNBC [100]

10 siRNA Nanoparticles Metal ion Melanoma [101]
11 EF2K siRNA Single lipid-based nanoparticles None OC [104]
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il 4514 & (calmodulin, CaM) /& —Fl 454 E A, 5
g0 3G 5E AR IE S A T IR G . CaM AT LA
T PI3K M BERR AL, (2 33E T & A 135 AL, 1L R85 AKT
1) pH 45 #3845 &, B 420 AKT, 5 3 PI3K-AKT i&
1258 AW o Bao S5 LK TR A s I A AR 1 16 I
P 2B -5 & 5 — T SR Ik I Jie 2 e ke ok, I FH CaM
PUARABME, Mg T 3T 2141 S ma I 1 S50 5. & ) 40 KL
(conjugated polymer nanoparticle, CPNs-C) 5 CaM 45 &
¥ & CaM/CPNs-C, CaM/CPNs-C 5 4ff fifg 5 I f] PI3K
M AKT 454, fEIR 2L GRS T, CaM/CPNs-C 7= 4
Je KN, I PI3K A1 AKT (B ER1L, Wk 2> PIP, (A5
&, | PIBK-AKT {5 518 2, (e 4 p i 1o

7 A2 KR - LA R 2 A A 25 1 A 2 R TR i
73, FE MR R VR ST T2 BT 0 . TR I
BN AR A DR 52 A A2 0 1) s 200 L — 50 T 2 £ B
AE IR E R AR B S B 49 KT B T R
JeHIETT - 4N B S B i AR AT G % kiR, T
JIe g 0 S ) 7 A VA SR B 4 i ) 490 KR Y
T bR S 40 KR VEGFR Btk 5 & fi ke
i I P [F] 49 41 PI3K/AKT F1 Ras/Raf/MEK/ERK i& 4%,
A IR T IR o

T RE 4R K i1l 771) 2 At g9 oK 1) 71U FERRR LR 5

Table 5 Summary of other nanodelivery system applications

. Combination
No. Nanocarrier Cancer type  Ref.
therapy
1 Gold nanoclusters None Cervical cancer [105]
2 Gd203:Eu3+ nanoparticles None None [108]
3 Core-shell-satellite Photothermal NSCLC [109]
nanomaces therapy
4 CoFe,O,-quantum dots Photothermal NSCLC [110]
therapy
5 Bi,Se, nanoparticles Photothermal NSCLC [111]
therapy
6 Tin oxide nanoparticles Photothermal BRCA [112]
therapy
7 Hollow mesoporous silica Sorafenib Hepatocellular [113]
nanoparticles carcinoma
8 Polymer nanoparticle None BRCA [114]
9 Hybrid membrane Sorafenib Hepatocellular [115]
camouflaged copper carcinoma

sulfide nanoparticles

4 HESRE

T E A DA B _EBR N AR HLEE, 38 52 m A0
BRI 48, 7™ N e AT L fr, A FAR AT
7 AL LR TT T AT R . PIBK-AKT {5 5
I % A bR 0 1 PR B D A R 24 1k rh kR A SR B A
HI, D9l e vasT St 7R RO BB . AR, AR G EL M 25
T 11 243 0 9 PR A2 22 1 Pk 22 A R K 46 )

KA FIVE N HT M L1 &, il A 2543
ERG, RERFMAMMREEMEY MR, I fE
FEUESE I IR AL 21, SE IR SR T IR PRI LA, 20
KA TT LUK 55 Y LA U 88 2590, 3 5 R 0T 2K
R, RIS 251 . A ARSI T BRI 1, (H
A7 T s A2 5 1 e 8 SR P R KRR A 7 — 0 45
RFEACIERG . b B AR st Akt A2 T2, X
L R RG A ST B D, HESD 9K AR AE MR VR YT
TR L R 2 R A SE R K G KRR ) 47
PRI (]2 B R R S5 A i BSR40k R S 5 TME
M 87210 368 o B T A B B A S M R, i
Y O8RS 1) 4 5 S8 P 40 D 2 O 26 4k
KL P A A I il A SR TR AR A OB ISR BOR
BSOS VESE . BEE AR BOR A Wk
R 2 B T 9K K 13697 T BOR £ $E 1] PI3K-
AKT 38 B% (0 88 VA 977 Hh 45 20 N2, B K St o538 g i 2
R R

A& DTk XA 75T SRS B IR R
S 530 R ; KT 3R S0 [ 77 1R RS B 2R 0 L
B R IAT IR AL .

FSE MR AT AEE B AFER PR R, R
W BAT AR | 58 AR K 22 5 28 43 T 43 B ) 45 1) 8 O B 2 1)
.
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