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The mechanisms of type 2 diabetic skeletal muscle atrophy and the
effects of commonly used hypoglycemic drugs: a review

LIANG Mei-dai, YANG Xiu-ying’, DU Guan-hua

(Beijing Key Laboratory of Drug Target Identification and Drug Screening, Institute of Materia Medica, Chinese
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Abstract: Type 2 diabetes is a hypermetabolic disease characterized with disorders of glucose/lipid metabolism,
absolute or relative lack of insulin, and can induce skeletal muscle atrophy. Hyperglycemia, hyperlipidemia, insulin
resistance, and abnormal release of inflammatory factors can lead to abnormal signal transduction in skeletal
muscle, thus make protein synthesis and degradation imbalance and eventually causing muscle atrophy. Under
normal conditions, insulin-like growth factor 1 (IGF-1)/insulin can activate phosphoinositide 3-kinase (PI3K)/
protein kinase B (AKT). AKT not only increases protein synthesis through mammalian target protein of rapamycin
(mTOR), but also phosphorylates forkhead box O (FoxO) transcription factor and then inhibits the transcription of
several ubiquitin ligases (such as MAFbx/atrogin-1 and MuRF1), or autophagy related genes. The weakened IGF-1/
PI3K/AKT pathway in type 2 diabetes is an important factor leading to skeletal muscle atrophy. Studies have shown
that the commonly used anti-type 2 diabetic drugs have different effects in regulating the synthesis and degradation
of skeletal muscle protein. Studies reported that drugs with effect of anti-diabetic muscle atrophy include
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thiazolidinediones, glucagon-like peptide analogs, glucose-sodium cotransporter 2 inhibitors, etc.; drugs that are still in

controversial or even promote skeletal muscle atrophy include metformin, and some sulfonylurea or non-sulfonylurea

insulin secretagogues. This article overviewed and analyzed the currently commonly used drugs for type 2 diabetes

and summarized the related mechanisms, with the aim to provide references for the rational applications of drugs

for type 2 diabetes.

Key words: type 2 diabetes; antidiabetic drug; skeletal muscle atrophy; mTOR; ubiquitin ligase

2 R PR 77 AR 1R L T R o I B B A L T e
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T Bk KA 5 P A TS T ) Bl AR AL S 3R A T e
— 1% B i 7 (adenosine triphosphate, ATP), DA 4 +F &
L4 B R Ty R N 45 4 1 S8 B A, T 2 A0 PR LA 4
O RE T PRARFNZ KR D e Z A VA G . KN AR
IR S AT 15 40 M PN 35 1 45 (reactive oxygen species,
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T, 15 I F 75 46 B 41 i« 4% 5% 14 58 T (nuclear
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TR [P S O N 111 R e 3 g = B 2 e
U175 I 27 & #E 2K 4 (mechanistic target of rapamycin,
mTOR), [ gt 8 B B A2 0 SCKRE B 5 O e sk ]
F (forkhead box O, FoxO)"'. 7z 2 &K A - H Bk &
4t (ubiquitin-proteasome system, UPS). [ W % %% 55
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3, STAT3) & UEAL, &5 ES . B RIHA
LA 2R /INFI R T AR A DL S AR D e ) e e 48 (D 1)
1.1 IGF-1/PBBK/AKT @ & R A KE T 1
(insulin-like growth factor 1, IGF-1) Fl % & 25 2 LA
HIKBMER AT HET. IGF-1 5255, M
7 MR 5 K B 0% PI3K, JE & RTH i IR TR AL A 3
BLIFR L B R AL A HL B 8 2 88 A5 A AE 5L
AR AR 2 A5 5l b, IGF-1/PIBK/AKT & 12 2
FELIE DR 1 5 S 1 74 308 5%, 0T i mT AE 44 A T BT UL Y
Y,

IGF-1/PI3K/AKT i ] mTOR & & % UL vh 22 F
JoT G B 3 BT R 7, e IO R AKCT 38 A
FBUIGF-1 BB 7= AR 2 BURE PR3 35 B L
AT 2 W A 2 AT A B e R F A I S T M R 4 11 59
PIBK/AKT {5 5, & 1A N JB & 32k S K 300 i v 32 30
(¥ Je & FARAT 22 1k — 28 R PIBK/AKT 15 5, 7= A%
PEDG IR, Bk LA, 2 BB R 9 2 35 P AIK 1 & AL
mTOR & & & 1 (mTOR complex 1, mTORC1) 7% 1
(345 p70S6K Thr389 #14E-BP1 Thr37/46 ¥z 1k, [7)
B B UL B 5 BRI ) AKCT B TE At 2 AR 70,
1.2 FoxO FoxO ¥R 7 th 2 58 B LE A B .
FoxOs 2K ¥ 5% K 1 & FOX K # 5 K 1 1) — P L%
B H ATy Ak, 7R AL Sh Y AE i O 2 E 4 B
A (FoxO1.Fox03a.Fox04 fll Fox06)!'"", {2 Al ¥ &
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Figure 1 Mechanisms of skeletal muscle atrophy in type 2 diabetes. IGF-1: Insulin-like growth factor 1; IRS-1: Insulin receptor substrate 1;

PI3K: Phosphoinositide 3-kinases; AKT: Protein kinase B (PKB); mTOR: Mammalian target protein of rapamycin; TNF-a: Tumor necrosis
factor- a; IL-6: Interleukin 6; JNK: c-Jun N-terminal kinase; IKK: IxB kinase; IxB: Inhibitor of NF-#xB; STAT3: Signal transducer and

activator of transcription 3; FoxO: Forkhead box protein O; NF-xB: Nuclear factor kappa-light-chain-enhancer of activated B cells; C/EBP:

CCAAT-enhancer-binding protein. Thanks for https://smart.servier.com/providing image set
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2 BUBEPRIA (dbldb) /N RAFAENZ 45, B 58 WL H Y FoxO1
Fisw T dbim /M. R FREIGE-11E SRR RZ
A (insulin receptor, IR)/IGF-1 32 & (IGF-1R) 1§ ‘5 2}k
L FoxO1/3/4 4y 31 H e AV A B 1%, PL4E
FEWLA o &

1.3 IxkB/NF-kBiRf2 JUME(S 5 W IEE NF-«B 5 5%
7, EHENIZESES . NFB & — MR T Kk,
TR R FL R )R IE, FEAR S R 4E i, NF-«B 32 %2
RLF e s, 7 2 BORE PR £ 2 98 4 i IR 1 4l
8 PR BE K F-a (tumor necrosis factor-a, TNF-a) Fl1 [
Y B/ -6 (interleukin 6, TL-6) [ & & 2> 48 =, M TG L
TEH N AS T I8 R, A NF-«B 30 19 32 ZF 42
kB G/ T (1) 1B BEER AL, T AE 15 kB tRIEZ 2 Ak
S 2R I R B A, (2 33E NF-+B M kB L5385, I M4 i
JRE AL B A R, SRR 45 A, 08 T gm A RE A

Ji B R B 3 DR % 5%, 40 TNF-oc 1 TL-6; T 416 3K 7 TNF-ot
FR) 3 T3 T e B R A MNEBOE B B L b A i 1S S
F c-Jun N-K ¥t ¥4 B (c-Jun N-terminal kinases, JNK),
FE5 3 2R 28R )1 (insulin substrate receptor-1,
IRS-1) 22 A BRBEIR AL, 15 & 3 A5 5 i e 21,
WA W 5T W AE B 2 B8 PR B 32 3 LI
IxB & 1 3 FF P, BD IxB/NF-xB 3@ ¥ 7% P i B, [
L ] e B/NF-xB 12 3 P 38 05 UL P Ji 5% 2R HKHi B
BAHRI,

1.4 STAT3IRE WIRATHA, 76 2 BB PR i fie
RIELA IR T TL-6 (& B2 1 &, 10 STAT3 42 Hi e R
AR T (A0 IL-6) WOk {5 5 R A, STAT3 il
it CCAAT 5% F 45 & %5 1 (CCAAT-enhancer-binding
proteins, C/EBP) W5 K 5 #§ 247 . C/EBP & — Mg
Bk, HilCa s BHFEE 7 gxXkmzEl et
i 51 (C/EBPa~ C/EBP zeta), ‘& 4117 2 i) £ it 184 4 A
I3 AR L RORE AV 22 HA e B rpolE B SOk BEAE
FR. 1 58 # A48 F C/EBPS KO /I B A1 HL A5 C/EBPS
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BN A A1) 2% R R IR D R 1) C2C 12 WL, e T
p-STAT3 i ik C/EBPS Hll ¥ L A A& A& 10 1) IR 5 AT 51
RIAZESE,
1.5 F # & B (5-hydroxytryptamine, 5-HT) B% fi#
B R, KRN & 8 NLER R ik 5-HT,, Z 1%,
5-HT FIHE % 5-HT, , WEh 7 v] LUl IS — R K6 T 2
551 By F A5 538 2% 109 B4 WL A Rl SR UL A
A BRI . 2 BORE PR V9% 57 2 B& UL S-HT,, %
1A S-HT & BB K S-HT B& A i34 I 5 80, 5-HT,,
ZARE T A5 L E AL BF A (monoamine oxidase A,
MAO-A) % 1A \5-HT & B, (W) £ 8 ¥ 5-HT B &
MAO-A fE/F 5-HT B 1 [F] B, 8 45 40 i 28 i L 4R
AT ROS 7= A= J JE HE AT 25 A Ak, 0k £ R 1k T R, 5F
BT JOREAE 5 0 B 0 NF-«B 15 5 i %, M T 48 35 8%
JUL 98 9 TR 7= A, B B LIS AR G 0 B 7R AR O
J&; 5-HT,, SZAHE BUi| EhBR VD T 6 55 5-HT 4 B4 il
AR b2 LA F AT A 20 v B 2 BOBE PR A5 1L /N BRI
P57 RS, BN BE LRI R ATP & Bl 386 A 1,
2 ERIn2 BRRFEAYNT B A EG RSN R ALE
W02 BURE PRI 250 2 35 T A 1B S UK LB
T e B PIAS 3 2255 P AR B O RS T v I 5 2 A8 0
B 8D o i I 3R ) A 4 U S R e e o —
fii| 2 (thiazolidinediones, TZDs) 254, ‘& 4138 i 4 58 &
| 2H 20T i I 2% P AR 3 UL 1) 45 b JE 4 400 3 %
R ) FH Rk 0 R B 3 R 0ok B A I W s (i a3k 5 3R
WAZRZ ), A0 HE T I JOR 28 R AR I R 25 L — KR Ak -4

Table 1

(dipeptidyl peptidase-4, DPP-4) 1 ill 57 . Jik =y 1 4 2= #
RS, AT 3 3 I 3 IR B R TS 5 R R BRI
A WE 7K T e 3 At AL ] 3T L 24 4 32 SR A A/
] % M 532 85 1 2 (sodium-glucose transport protein
2, SGLT2) il 5%, W& 121,
21 ZHEHWAN  ZHXUIAEAIRYT 2 BO0E R I f H
FA 52—, AT A 3 8 2 b X RO B R 3 i i 5 3R
BUBE, M FEACRE R s BB 3 B LB . e — P IR IR
5 K A BB (AMP-activated protein kinase, AMPK)
BEh ), BT B U0 & 8% UL B P 0 52 0 475 47
PR P24 FE — T 2 i T SRR T, 65 %5 I A
b A R RO N HEAT 14 8 1 CBE 77 2R eT LA R
o e g8 PR o B MR R AL o . (B, HXUINSS 24
(1700 mg-d', 12 J& BL_£) #0i] 1 UL PA 53 & A 48 o,
WA PR oy = W0 T 32 2 B mTORC1 401 il 354 g
AMPK, "I mTORC 1 0 (¥ S /s f8 v 4l S 35
AR ) P T B P AR Krawiec 551 E,
XU (2.0 mmol-L, 0~ 24 h, LA 4 h ) g i i Ja]
FHEAT I 5E) AT AMPK, FERS IR i S %
A PEFE A MurF1 A1 MAFDb, J 52 Wi J8 77 58 40 1 384 1
T A A 9 3% B, A FH = B OSUNIRT DAASE 55 2 PR
S P BT E R B R g5 — F XU AT DA ks
IR (high-fat diet, HFD) 75 5 i JE Bk o (g LAY
=45, £ HFD B8 K B kAT = HSUINRIR T (48 7
HFD F1 — H XU (320 mg-d™), LA 1 mL-kg'-d" ¥ B %4
24, Fral 4 J Rete R im btk B gy b S A R 0 BE

Effects of antidiabetic drugs on muscle atrophy, including the controversial drugs and the drugs inhibiting or promoting skeletal

muscle atrophy. PGC-1a: Peroxisome proliferator-activated receptor-y coactivator la; DPP-4: Dipeptidyl peptidase-4; AMPK: AMP-activated

protein kinase; GLP-1: Glucagon-like peptide 1; Hsp72: Heat shock protein 72; PKA: Protein kinase A

Effect on .
Drug category Drug name Mechanism on muscle atrophy
muscular atrophy
Biguanides Metformin Inhibit PGC-10-FoxO3"?"
Promote Activates the major mTORC]1 inhibitory kinase AMPK™”)

Thiazolidinediones  Rosiglitazone Inhibit PI3K/AKTE"

Pioglitazone Inhibit NF-xBF"
DPP-4 inhibitor MK-0626 (sitastatin analogue) Inhibit Phosphorylation of AMPK, increases GLP-1 levels"”
Glucagon-like Liraglutide Inhibit Inhibition of muscular atrophy related genes and enhances the expression
peptide analogues of myogenic factors™!

Dulaglutide Inhibit AMPK/Hsp72/inflammatory cytokines*

Exendin-4 Inhibit Activates the PKA and AKT signaling pathways, inhibits the expression

of phosphorylated NF-xB proteins!

SGLT2 inhibitor Luseogliflozin Inhibit Increases FoxO1 expression®!

Canagliflozin Inhibit Reduces the levels of inflammatory cytokines, macrophage accumulation,

and mRNA levels of atrogin-1°"

Dapagliflozin Inhibit Decreases myostatin levels”®
Sulfonylureas Glibenclamide Promote K*-ATP channel block and mitochondrial succinate dehydrogenase

Gglimepiride Promote activity enhancement”
Non-sulfonylureas Tolbutamide Promote

Nateglinide Promote

Repaglinide Promote
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WS B2 ARy B B0E TRl F 1o (peroxisome proliferator-
activated receptor-y coactivator la, PGC-1a) ) /K “F 3
[£ 1K FoxO3 . atrogin-1/MAFbx 1 MuRF-1 [{J7KF, iX 0]
BEV ) 3 PGC-1a-FoxO3 & 42 U 171, X P A SR AN
(] PRI AR FH 38 B8 7 — B OSUNONS & B8 LI FH &2 2%, 16
AN [R5 B AR B2 A T T e A AR AR F, R a4
- FOSUIRAE 2 4 BRAN AT JBk B 2 AR BT 10 5838 7T R
A AR B m, 7 23— B IR AT

2.2 BEMGT TR mERRGEEE SR AR — KR R
SEEGR, =k R I B A Y B AR - SE B AT A 2
& y (peroxisome proliferator-activated receptor gamma,
PPARy), = EA0H A% 51 L 2 4% 571 i L bk A% 51 i 461420
HIF 58 IR, WM e — 1 218 PPARy 3830 711 1 44 PN 25 245 ]
RIS e N GORE Y IRTR A e G 3 G it
W8 IR dbldb /)N 845 T 2 4% S (8 mg-kg'-d”, 35°K),
A] o R S =K BTUER 20U PIBK/AKT 15 5 79, 4014
FoxO J N ¥ E3 2 % & [ M {& atrogin-1/MAFbx £/l
MuRF 1P, J B AR AL A caspase-3 136 14, A T #101 il
AR 58, DR FIEE B 70 B R K,
BT PR R R R M & A A i T 2% AR AT B
FITAE i 1 JUL 25 48 0E 45 A /N B P i WL ZE 40 Bk A
Ah, FE— T2 BUBE PR3 52 8 I 0 R WA 51
(30 mg-d"', 12 J&) F1 &' ¥% F fi (4 mg-d”, 12 J) * 2 &
W R s 55 i B LR A IR IR A R HR AR S A T
& HG NS 2 AR, $R s AN [R] (1 e W A I S Ak P X
BRI e B A A F EH

2.3 FABEARAEFAEREEMARE IR RBEH
TG R IR JR & R B 77 . AR FHLRI 2 5 38 ATP
BRI E I — AN e A B S SO @ TE OGP, B S
S 0 5 2 B Ak, Ca™ 8 3 T 3 P IR R O B R ORR
. Mele SEPPEAL T By 30RO 1E 2454 51 D
B UL PA) 288 Y A 1P 1 25 4, K 25 5 A TR L E L
(flexor digitorum brevis, FDB). & ¥ i /Jl (extensor
digitorum longus, EDL) F1Lt H i (soleus, SOL) 43 4
W E, KSR R, A IR (13107 mol-L™).
B SE (110 mol-L™) 78 3 LA 4 39 & 24 h
Ja, | A S B/ LA E YR E R, H g s 5
(1x10™* mol- L") A& FI AR (110 mol-L™) Al FH 2K fifh T
I % (5%10™ mol-L™") 3 850 2= 47 P FDB WL A ) 45 ki 4
% AR i S VR G 0, R R R bR T RE S S
T EgEEE. FR, R ENEREE RSN REE
PR R BT R4 (FDA adverse event reporting
system, FDA-AERS) #4 FE 48 % 7 5 N IX L2
YA RV ZEA AT T, RIAE 8 H BIR a5, 0.27%
(A% B AR DR AR o H UL P 25 4, T [R] — S0 462 300 1) 1 46

AT M A B S TR Bt 5 471 2% AR A A 23 350 oK LAY
Y5, HEM Z59)5) R 246 7T A5 K- ATP 8 i BH i A1
2R 0 R B HAR M B P (3G 5 A . BRI B A
Pty i M A R AR S A B R A K P AR S 2 —, [l
FOUEVESE O S E BRIV S 0 R RE T EZ I — DA .
2.4 DPP-44I%I5] DPP-4 /& 1Ak N [ R B Ji & &K 11
FEE, FETRARG T, HAEZFAMRIL, v fE
i v IR 2 RE K (glucagon-like peptide 1, GLP-1) A%
Z R ARHS M i B 2B AR (glucose-dependent insulino-
tropic polypeptide, GIP) %% i . DPP-4 #iffil] 71 o]t 41
il DPP-4 3 ¥4, BH W7 % {2 JiE 5 25 (GIP A1 GLP-1) [% fi#
S UL 8 25 4 W AN ) 1 HE S B A AT AR — T
M2 5T R B, DPP-4 410 il 77 1 X6 2 45 08 b s fB
Bk 7 LA G 4 ot R 4 R SRE $5 1 A, 3 AT DA L
By B WL o 2 A e DhRe 3 0k, IREFBE A E =
B PR HLEE R AR, JF H AT AA 250 1k 2 288 TR 975 i
I8 2 1% 1 18 K T 328 4 ek 2D R LR EE 74, 7E DPP-4
i) 77 %5 2 BLWE PR B8 38 5w BE 5 AR R I, PR A BT
(25~50 mg, 24 J&) o~ 7 WL AIL /MG 7 LG 22 1 3
el 5341, DPP-4 #i 7 R]4& ST (0.083 g-kg™, 4 /&)
A 03 klotho /N B 32 UL 24557, Takada 2557
KB TEA 57T Z5A 9 MK-0626 (1 mg-kg'-d, 4 Ji) B
7L UUBZE /S BB B LR FZ 3R
2.5 GLP-1Z4  GLP-1 42 3= % () iy b ik 2 %
&, H B 7 S WAEAER 203k, JHAE RBORSOH 4 bE 5 S
R B 2R 0 WY, GLP-1 3 i B 32 B0 7 B 5% B i i
RIEHIRE R G E AR A (GLP-1 3244) Kl
A1 25 W AR 1D JR S5 3% 40 W, RV B oo 200 D D R v
IILHE 25104 SR B AR 181 460 1 10 5 1070

F i Ik — Rl K 2 GLP-1 28404 . BF 5 9,
FHr AT O B AR LS4 . Perna 25 58 R B, F)
FLE K (3 mg-d”, 24 ) ATy 2 R 5 ORAE R 1) 2 2
PRI & A N AR B, TR 9800 g 15 8 1 () BN A e - B UL
. BRI LA, FIRE A (200 kg, B H X,
12 h 2 4 X)) E WA LR (200 pg-kg', B HM X,
387 R)PLEHVENLAZE 4 (600 pgkg™d”, 11 K)P,
i FE KA F T (200 pg-kg!, B H PR, 14 %) 60
HY) 5 K (30 0pug-kg', 12 &)™ & Duchenne %4 il
EREAR (1 mgkg'-w', 3 )P BB UL 46 45570 5
WHA R ER, e BN ThRE, iS4 ER 6
5 400 1) UL 225 48 A G 5 R R 398 ik LR P IR 7 1 Rk B
IR B JIRORT 8 AL P 82 T AN S B 0 i A 1) 1
W] B3 AR RS

Exendin-4 /& GLP-1 P& AR08 5)57) . Hong &0
T 7 & B exendin-4 A] 7E 44 P A1 7K - 101 1) 1 2E K A2 15



QA RAE: 2 BB PR 7 T R AL R R T Rl 25 S mi i Tk Jé - 573 -

S C2C12 UL 40 B (20 nmol-L™, 6 h). /N i B A
(100 ng:d", 12 K) FWUAE K0 F (myostatin, MSTN)
LA ZE 46 K T (40 atrogin-1 1 MuRF-1) [ &1k, 12
3 5 JULYR 1 TR 7 (MyoG Al MyoD) ik . ZAIEH 5
GLP-1 2 R 7% J5 1 8 A BUEE A (protein kinase A,
PKA) Il AKT 15 5 18 B 807G, FF 900 1) 8% FR 1k NF-xB &
H ) % 35 #1255, Exendin-4 (100 ng-d”, 8 J&) i& AJ #f
18 P I /DS BRI 2400
2.6 SGLT2M#HIF| SGLT2 #il I HE — I8 i1
3 HE LR 2 PR 2, JE 0 i B M 0 ) SGLT2 Th e,
B 1k 7 7 05 MBI B R AT I R G AR R R i
MY, 15 #5114 (dapagliflozin) A& — F % # 4 SGLT2
FHIR), 2 B PR 558 45 T IA A& 5134 (5 mg-d!, 1270
24 J&) AT 3 FE AR MSTN /K ¥ I 4k 5 - 8% UL &Y,
Okamura Z5P B 78 & B, SGLT2 #1 il 7] & #% 51 1%
(luseogliflozin, ¥ INT-TaELH, 0.01% wiw, 8 &) W] 235
db/db /I BRI L 45 - H0H] FoxO1 Rk, ZAEH T g5
Bee AL B B UL o 58 T IR 2 &, 0o ROl T TR A A 2314
FAME 1 (stearoyl-Coenzyme A desaturase 1, SCD1) [ #H
KRIEH KEY, Btk A4, Naznin %07 I SGLT2 i1l
FIRH& 115 (canagliflozin, 214 30 mg-kg'-d”", 8 &) A5
AXCRT B HFD PSR (14 AR /)~ BB S Lm0 28 1 200 A
FIKF B ME A A BB DL R R e 2 46 ] T atrogin-1 1)
mRNA KV, FEHEM I TS ZEEKREF 11
mRNA K, B (LA B 4%, T WL I4E 7

AN RS R B, 1 SGLT2 MflF1iGa T &%
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PADRERS ST H AT G RS A R, SGLT2 #1171 5
B L AP 0 8 R A Fe i — D A A Y.
3 Z5RE

ASO 5 2 BOBE PR i B L2 4 ML g AT T
YR, FEE B R H T 2 RO SRR 24 4 x5 L2 4 1)
HUHI AT BRI M . T UG BF 90 8 00, Hob R 25
WK 2 v] DAR 2 i BE LI B T, A A T RS
H R RE AR R R AR OC . anE M b R 25 25 )
AR 2454 2 4% 21 I 5 i s 51 i m) DA e U 2 4 A
T e (1 24 B 2 R R TR O% R 7 (1 0K BT DPP-4
0 1] 750 0 A BT R0 G A B VT R 2R AL A 35 T A K
36 AN [ AR B e L PR 3 4 (1 KPP0 K2 GLP-1 28
BN ) i & B L K R GLP-1 52 44 305 70 kL i & ik K2
exendin-4 Y& J7 1] LA 2% f JUL PR 25 447 AR ARG AH G 25 47 ik
i) & AR B39935890, fifi Y SGLT2 11 ] 1) 3k 4% 51 1% &
% B 1 RIS 51 15 9R T %o 4 B B0 AR R L
PRI 114 Jof 2 B A A T AR B R R AR DL R g
A, 3 Le 2] LUAE B AR I 0% (14 (7] I, 38 ) 22 gt JUL

5. SE WL, A RIER Y — L ERE 25T e A
A et A R L 4 B A L, dn = ORI A5 T A A
B A5 TR T JOR SIS A= T 5 R 2K 1) — L 25 ) R B L 2 4
FEREVE I, W3 1™, RO RS A Tl 1 A ILA )
B2 BB PR 2 M B LR SR 2, ik
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S SCEAELE, I AL A0 A R 40, SRR SR
RS JTA 158 75 WA SOAMEAEAT A A 2 5%
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