Chin J Clin Pharmacol

2311
S

Vol. 41 No. 16 August 2025 ( Serial No. 438)

XK R 3= BUE B PR e 155 & B /N BR O BlL B9 4B R AN

ML 33

EAAR A, 25
N2 s S o

(1. SUNBERIRS: 2527 B/ RAR Ve WA A
FHE S0 %/ 24 R T A 5 17 I 5% 7 9
W5 BUN B9 S61113;2. M BRI R
T R 2 2 e e R 23, SN St RH 550004 3.
SER IS B BT 25273, ST SR 550002
4. BUNBERIRS: SeRb IR By A B RSO Bt
2 561113)

WANG Yin —yin'?,

CHEN Ting - ting’ ,

WANG Xue —ting', TAO Ling',
SHEN Xiang — chun', ZHANG Min*

(1. School of Pharmacy & Key Laboratory
of Optimal Utilization of Natural
Medicine Resources & The State Key
Laboratory of Functions and Applications
of Medicinal Plants, Guizhou Medical
University , 561113,
Province, China ; 2. Department of Basic
Medicine ,ShenQi Ethnic Medicine College
of Guizhou Medical University, Guiyang
550004, Guizhou  Province, China;
3. Department of Pharmacy, Guiyang
Maternal and Child Health - Care
Hospital, Guiyang 550002, Guizhou
Province,  China; 4. Department  of
Physiology, School of Basic Medicine,
Guizhou  Medical ~ University ,
561113 ,Guizhou Province ,China)

Guian Guizhou

Guian

EeUB: BHRXAARB %S R HHE
(82060729 ; 5t M 44 A SR Bl 4% A 4
PeBhI H (B RHG 3Al - ZK(2023)
— M 311) S B ARBLFIL AR
B (RS R - ZK(2025) T
1062) s FNA R E (B E
ARl - ZK[ 2024 ] 595)

YEE R FAR (1984 — ), Lo, b0, FZNH
Fr B0 A BRI AT

BIEIEE (LR, 202, LA 0
MP: 13511919069
E — mail; 369745641@ qq. com
kB, B, B A i
MP: 13985023595
E - mail; 1071632869@ qq. com

A= =i

A=A 2

Clinical and Basic
Bridging Research

Study on effects and mechanisms of gastrodin on myocardial injury by diabetes in mice

TEEHR  EITKIRE (GAS) X MEFRIR I & 1.0 LG ( DCM) 15 K HAE
Bl FiE 50 H C57TBL/6) /NR 4 % B4 (n = 10, 1E 5 ) BL) # 5 B
B (HFD) 21 [ n =40, HED fa) b iR RI06 G- B IR AA 1A 22 ( STZ) I s 4 S 44 2 DCM
B ] 3 B A 2 HED /N BB AL 43 A B R 4 GAS ) B 41 (50 mg - kg™,
qd) GAS B (100 mg « kg™, gd) B B B = F XUIRZE (250 mg + kg ™',
qd) %o BREA TR ZH 8 W A 3R K, ) 3 A4 IE BAHRE 259, i 4iEE 3
JHC M AR PR DU SR B 7000 FE 5 L 3B (LVER) e U3 S A AR (LVES) (A2
DR AR (LVESV) KA OE IS AR B N4 (LVIDs ) |, FH R £ 4 0 4%
ZH/N BRI H I =R (TG) JIH [ s (TC) Koy AR B2 £ 1 IH & B (HDL - C
LDL - C) &%, D NEZHZUR Y B (MDA ) A8 e H Ik (GSH) /K-, 28 11 5 B
WK E A RS FR KA AR &SR AR LVEF 4 5k
(62.54 £3.24)% F1 (80.20 + 3.29)% , LVFS 43 31| 3y (25.87 £4.75)% #I
(42.97 £4.75)% ,LVESV 433 (52.50 +2.89) F1(23.75 £4.79) pL, LVIDs
AR (2,63 £0.16) F1(1.67 +0.21) mm; TG 43 3] (1.17 £ 0.18)
(0.51 +£0.09) mmol + L', TC 4351 (5.58 +0.76) F1(1.93 £0.58) mmol - L™
HDL - C43 5]} (1.69 + 0.50) F1(4.86 = 0.48) mmol - 17", LDL — C 43 5| K
(3.84+0.70) F1(1.17 £0.65) mmol - L™', MDA & 435k (6. 10 £0.38) Fi
(3.02 + 0.16) nmol - mgprot™", GSH & & 4% % & (20.90 £10.30 ) FI
(39.49 £15.70) pmol « gprot™', 5 4k ¥ B4 %5 1 Kelch #£ ECH B [ 1
(Keapl ) M5t 535 7KE4> B 1.75 £0.22 F1 1.07 = 0. 03, %% H T - E2 #13&H
T 2(Nef2) AR 3235 K 43 3124 0.51 £0.09 H10.96 +0. 13, 33 & /LY A - 1
(PRDX - 1) #H%F 323K 7K 45311k 0. 43 +£0. 08 F10. 93 = 0. 18, [ £1 Z /i 48 il - 1
(HO — 1) #HXFRIK K454 0. 42 +0. 08 F10. 94 +0. 14, 3557 s 20 1Y _E iR Fan
EEARHA LR, ERITE EXERYAERITERE L (P <0.01,P <001),
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Abstract; Objective
on diabetes — induced cardiomyopathy ( DCM ) and its underlying
Methods  Fifty C57BL/6] mice were divided into
control group (n =10, normal diet) and high — fat high — sucrose
(HFD) group [ n = 40, HFD diet combined with intraperitoneal

To investigate the effects of gastrodin ( GAS)

mechanisms.

streptozotocin ( STZ ) injection to establish the DCM model | .

Successfully modeled HFD mice were randomly assigned to the model
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group, GAS low — dose group (50 mg - kg™, gd), GAS high — dose group (100 mg « kg ™' ¢d) , and positive control
metformin group (250 mg + kg~', ¢d). The control and model groups were administered saline via gavage, while the
other three groups received their respective drugs via gavage for three consecutive months. Cardiac ultrasound was used
to measure left ventricular ejection fraction ( LVEF) , left ventricular fractional shortening ( LVFS) , left ventricular
end — systolic volume (LVESV), and left ventricular internal diameter at end — systole ( LVIDs). Serum levels of
triglycerides (TG ) , total cholesterol (TC), high — density lipoprotein cholesterol ( HDL — C), and low — density
lipoprotein cholesterol ( LDL - C) were quantified using assay kits. Cardiac tissue levels of malondialdehyde ( MDA )
and glutathione (GSH) were measured. Protein expression was analyzed via Western blotting. Results The LVEF of
the model group and high — dose group were (62.54 +3.24)% and (80.20 +3.29) % , respectively, and the LVFS
were (25.87 £4.75)% and (42.97 £4.75)% , respectively LVESVs were (55.00 £4.08) and (23.75 +4.79)
pl, LVIDs were (2.63 +0.16) and (1.67 £0.21) mm, TG was (1.17 £0.18) and (0.51 £0.09) mmol - L ™",
TC was (5.58 +0.76) and (1.93 £0.58) mmol - L', HDL — C was (1.69 £0.50) and (4.86 +0.48) mmol + L',
LDL - C was (3.84 £0.70) and (1. 17 +0.65) mmol - L™, respectively. The MDA content was (6. 10 +0. 38) and
(3.02 £0.16) nmol - mgprot ", the GSH content was (20.90 +10.30) and (39.49 £15.70) wmol - gprot ', the
relative expression levels of oxidative stress protein Kelch like ECH associated protein 1 ( Keapl) were 1.75 +0. 22
and 1. 07 £0. 03, the relative expression levels of nuclear factor — E2 — related factor 2 ( Nrf2) were 0. 51 £0. 09 and
0.96 +£0. 13, and the relative expression levels of peroxidase —1 (PRDX —1) were 0.43 +0.08 and 0.93 £0. 18,
respectively, and the relative expression levels of heme oxygenase —1 (HO —1) were 0.42 £0.08 and 0.94 £0. 14,
respectively. Compared with the model group, the above indicators in the high — dose group showed statistically significant

differences (P < 0.01, P <001). Conclusion

mechanism of action may be related to the inhibition of oxidative stress and the regulation of the Keapl/Nif2 signaling

GAS can improve the myocardial function of DCM mice, and its

pathway.
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B FRIR O LR ( diabetic cardiomyopathy, DCM ) J&
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ANV . oA, BFEIESE, GAS i3 3
A AL LI 1, % 22 B e B O U K FE IR 9T A
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FIFZIA 75 5 Keapl/Nrf2 J8 B A7 5C ) A THAE . AT
FEE A DCM /) R, B 5 734 GAS X DCM o>
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w5 F  GAS, it 5. G299059, 4 . =
98% , MUAK . BEIHO. 1 kg, FHFRTHL T AW HARA R
74 755 Keleh £ ECH B85 H 1 ( Kelch like Ech
associated procein, Keapl ), Nrf2 | it S L 9P F - 1
(peroxidase —1, PRDX - 1) K Ifil 2T Z N4 — 1 (heme
oxygenase — 1, HO — 1) Hip A&, B0 5 i 2 19 48 o A=
W BARAT PR 2 7 5 WK S 8 70 M sl &« JULTR 3 4t [+
L/ (creatine kinase - MB, CK - MB) \ H4H/lfi/+ % 1B
(interleukin =18, IL -1B8) \FH4HE/~Z 6 (interleukin —6,
IL-6)304 B F L3 A RHECA R A A 1
( malondialdehyde, MDA ) . & Bt H ik ( glutathione
GSH) ¥LF. I = B (lactate dehydrogenase, LDH) | &
HH[EEE (total — cholesterol, TC) . H il = g ( triglycer-
ide, TG) K2 N8 M H [E 5 (low density lipoprotein
cholesterol, LDL — C) f 5 % & I8 55 (1 fH [& EE ( high
density lipoprotein cholesterol, HDL — C) Jll 5257 &5,
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{38 VINNO V6VET /)3 #) 8 5 %14 & 4,
Hp R RHBAT FRZA 7] 7 fil 5 Tanon5200 4625 &'
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P 2 T REMGEFR AL, 22 8 Thermo 2% W) fi ; NIKON
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2.1 /MR DCM BRI K 348
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SCEREEATRRAEAL G, 32 0 ) ) el B AROK, 52
ey SPF sl W) b B A 1F . IR 12 e,
AP S A A (k1 g R IR R S MR R
20% ({3458 0. 01 mL) , 7E I} ] 54 0,15 ,30,60 ,90
1 120 min 43 590 & /N B 8 (E ( fasting blood
glucose, FBG) FlIffE & & (insulin, INS) /K¢, {8 H
INS #EPi 48 24 ( homeostasis model assessment of insulin
resistance, HOMA — IR ) il Ifi 4% gl 28 T 18 2 ( the area
under the curve, AUC) , X Hi BB 3R HEHT AU &
SR N RLOE OB I O 8 Ik A W OR
30 mg - kg™', qod, L3 YK, FEMEFE 1 JA S I AE /D R
FBG /K-, %% FBG & F 11. 1 mmol - L™ $%7/R 2 HLfH
PR ( diabetes mellitus, DM ) A8 %0 &5 il g o7 o s f
JEE /I B, GAS I i 701 B S 3 41 73 391 - GAS 50,
100 mg - kg ™', qd HEH AbFE, FHPERT R — F XOUIRZ T
— I SUIR ( metformin, Met) 250 mg - kg ™', qd EH 4b
PN IR SRR 1 S5 0. 9% AL IR, Met
REIRYT 2 B DM Ry 2y, 4D BH X BR 24 8
2.2 INRRD BB A R O Th BEFE AR

JERTE S 18 /05 B T 5 G I, /) B il DX B AR 3L
R PN P AR R G, e MR R
L, HEAT O I PR SRR AR RAE 7o 0 G il 23
%7 (left ventricular ejection fraction, LVEF)  Z2.0> & 54
M1 47 %65 >R (left ventricular fractional shortening, LVFS) |
LWL RIS FR (left ventricular end systolic vol-
ume, LVESV) M /2.0 F W46 K B N 42 (left ventricular
end systolic imension, LVIDs) %% 4 3.0 S REFSF5 o
2.3 MiFOANEER M AS A6

O R 75 R S 1/ B 0 e 7 o MR o i R B 4
1,4 000 r » min " B> 20 min, B, AR 3E ELISA
) A U BH I S I 3 O WL (CK - MB) 1R E H 5

(IL = 1B 1L = 6) 7KV ; AR 4fa A= A 1250 60 10 B I o it g
(TG.TC .LDL - C \HDL - C) #1 LDH /KF
2.4 AR - # 4 ( hematoxylin — eosin staining,
HE) #1 Mason Ffa 220 AL AR FET

B /N EUD LR, 4% Z2 R PR € (2001
WK Gl 2 Y, U1 R HLAT S U 1, s
I3 IRANE — BHEL(HE ) XU 34 (0,35 H Mason = {5,
Pt A AT TSSO ZUE 22 4k .
2.5 FEHBEENIE L ( Western blot) #& il s fJL 4B 22
FARIL

FREGE O WU 2R L 4 BCA 57 &
TR U i, A SR VIR T BERE B Uk o B A AR
RN FE MR, JOEE s ATV 3 PAT , I ACRH I ) — 7T
TE 4 COKFE AT FEIRIE B 55 56 2 R Ilfe—4i, fin
AR 4T, F] Tanon 5200 {7 & 56 R G810 5% 2 (0 45
AL I Tmage T 84T 2R 2500 K (L2304
3 SitEAE

JH Graph Pad Prism 10. 2. 1 24 G511 F 434 SE 56
Bl s x £ s 3w, il i B R Oy 22 3 A A
XU ¢ 6 55 4 A 2B 1] 14 22 5

# X

1 GAS X DCM /pRRO AL 5 B9 R 3746 F
FERIZH 55 %0 AR EE, /N B LVEF 0 LVES 3488
FWE AL, T LVESV 1 LVIDs ¥ B % 84 fm (3
P <0.001) ; GAS fi§, /& Al i 41 5 #E AU 40 AH L, LVEF
1 LVFS I3 2 3 25 LVESV 1 LVIDs ¥ i % % ik
(P<0.05,P <0.01,P <0.001), #%%I 20 5%} B8 A0
Fe, /MRS CK - MB LDH & 3 5 (3P <0. 001) ;
GAS Ik i 7l i 4l S B B4 AH L, 1% CK — MB Al
LDH ¥4 5 & FEAIK (P <0. 001 ) 5 [F M52 L B, ZEXT B
IFEHRIEAT ELELI , Met 415 GAS 2 Z [A] ) 25 7 ¥ G
Giit (P >0.05), 4R ILE 1 Fik2,
2 GAS 3t DCM /NGR I3 I AE AR S Bl F 7K By 220
B 2 5 % BOAH L, /N BRIl B 48 4% TG, TC F1
LDL -C¥j & 2% 3% fin, i HDL - C & & ¥ [ %
(P <0.01,P <0.001) ; GAS I, = 77 &2t 2H 55 B B 41 AH
kb, TG TC LDL - C & 534 1 F &AL, HDL - C & 51
BEREN(P <0.05,P <0.01,P <0.001) . [a]Hs} 55 %1
25X BEAR L, 078 2 AE - IL - 18 FIL -6 &Yy
BER (Y P <0.001) ; GAS AR | 7 2 4H S BRI AH
FHE L IL 18 IL -6 &K (P <0.05,P <0.001)
TR U], fEXF EIRTE bR E4T LT, Met 2H 5 GAS
HZBESIT¥ L EFHLRITFE X (Y
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P>0.05), WH#3, &2 AFELUN/N RO LB FE B (2 £5)
3 GAS 3 DCM /NROABELRMEER Table 2 Comparative analysis of myocardial enzymes in different
HE e85 5 5% XHIRALD BLO ULAN B g groups of mice (v=0)
) A ASTE B K LA EAIEN  BURUNELL L G CK-MBCne - wl™)  LDH(U-L™)
éﬂﬁ}:{géfﬂfﬁ Eﬁqﬁi‘&%ﬁ , EE?@I}@@DH}L@H}H@%WJ% Control 280. 85 +126. 48 234.07 £5.93
. NI . Model 1447.54 £368.09" " *  727.90 £65.27 " **
N Py SEL . 2B GAS 20 E
AL.O HH‘HBj(&‘K PRI T '_J‘”Ji © S ‘E 5 Low — dose. GAS 761. 15 £71. 97%# 389. 14 +7. 46"
Met Z1/NREG CHUABHES DRI OMAIZERR o e cas 31353214030 277,53 235 60

SERIEA AR A MR AR B AR, EAh, Masson 402. 06 +47. 56%¢ 259,26 + 18. 20"
gl%@i;i:_‘ﬂ} %%ZT_\‘ s X‘T e /J\ ﬁl[}ﬂﬂéﬂ?ﬂﬂ%ﬂ ED%EH&JE Dose and n refer to table 1 ;CK — MB:; Creatine kinase - MB; LDH:; Lactate
Yﬁ ,l:l ; ﬁﬁ*ﬁﬁ!éﬂ Hj Iﬂﬁ%éﬂ: é& ’fx{ﬁﬁﬂd:, ’ﬂi& N %%ﬂj % GAS dehydrogenase. Compared with control group, *** P <0.001 ; Compared
200 JULTE] R e ST R A B R 2 B B b SR LA 1, with model group, **P <0.001.

K1 ARG ESRERR R LA (2 =5)

Table 1 Comparative analysis of cardiac function indexes in different groups of mice (x +s)

Group Dose(mg * kg™') n LVEF( %) LVFS(%) LVESV( L) LVIDs( mm)
Control - 10 81.05 +3.68 46.84 +£5.41 18.75 £2.50 1.63 +0. 31
Model - 10 62.54 £3.24%** 25.87 +4.75%* * 52.50 +2.89 % * * 2.63£0.16***
Low — dose. GAS 50 10 75.24 +3. 68" 37.36 +6. 49" 31.25 +7. 50" 2.09 +0.34%
High - dose. GAS 100 10 80. 20 + 3. 29## 42.97 £4. 75" 23.75 x4, 797 1.67 £0. 21
Met 250 10 80. 28 +3.70*** 45.34 +6. 16" 21.25 +6. 29" 1. 64 +0. 25%*

Control group: Gavage with equal mount of 0. 9% NaCl; Model group: After established the type 2 diabetes model, administered 0. 9% sodium chloride
solution by gavage; Low — dose. GAS and High dose. GAS groups: Administered 50 mg + kg ™' ¢d and 100 mg - kg ™' gd GAS by gavage every other day
respectively; Met group: Administered 250 mg - kg ™' qd metformin by gavage every other day for 3 months. LVEF:Left ventricular ejection fraction; LVFS;
Left ventricular fractional shortening; LVESV: Left ventricular end systolic volume; LVIDs: Left ventricular end systolic imension; Compared with control

group, *** P <0.001, Compared with model group, *P <0.05, P <0.01, ™ P <0.001.

RT3 ORRIAL/N BRI L K AR 5 0 LA (2 5)

Table 3 Comparison of serum lipid and inflammatory factor levels in mice of different groups(x +s)

Group TG(mmol - L") TC(mmol + .7')  LDL - C(mmol + L™") HDL - C(mmol -+ L") TL-1B(pg-mL™") IL-6(pg-mL™")
Control 0.46 0. 12 1.91 £0.33 0.96 0. 51 4.67 +0.73 2.92 +0. 85 27.04 +10. 61
Model 1.17£0.18** 5.58+0.76%** 3.84+0.70* * * 1.69£0.50"** 11.29+0.72*** 67.25+14.16* **
Low — dose. GAS 0.79 4. 10" 3.09 0. 21%* 2.43 +0.22* 3.91 0. 82%#* 5.79 +1. 347 46.81 +5. 65*
High — dose. GAS 0.51 0. 09*** 1.93 0. 58" 1.17 0. 65*#* 4.86 +0. 48" 3.74 (. 91*# 31. 66 = 12. 59"
Met 0.57 £0. 07" 2.51 0. 65" 1.30 0. 44 4.62 £0. 76" 3.85 0. 91" 33.30 5. 11"

Dose and n refer to table 1; TG: Triglyceride; TC: Total — cholesterol; LDL — C: Low density lipoprotein; HDL — C: High density lipoprotein; IL — 183
Interleukin — 1B ; IL — 6 Interleukin — 6; Compared with control group, **P < 0.01,*** P < 0.001, Compared with model group, *P < 0.05,
#P<0.01,"P<0.001.

Control Model Low-dose. GAS High-dose. GAS

Masson

B 1 AELBN B ISR AN — AL (HE) e ] Masson e (@ ( x 160)
Figure 1  Myocardial tissue hematoxylin — eosin ( HE) staining and Masson staining in different groups of mice ( x 160)

Dose and n refer to table 1.
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4 GAS B DCM /MRO AR E M3
FARUZH 555 AR e, /0 BUG LA 21 MDA i 35 7+
B, GSH 5. E &A% (P <0.01,P <0.001),GAS {§ .55
A SERAAR L, /NEO ALZH S MDA 5 i i 3%
FA% (GSH 418 (P <0.05,P <0.01,P <0.001) ,
Met 2415 GAS 4t e 4iit2# F 25 7 gt 2# 7 L
(P>0.05), Z5RWFK4,
5 GASAT DCM /MRONALAENBHEXER
it Western blot FZ A /N B LT LR 3%
iR BRI 6 B B, /N RO LA 2R P S A A G
HEH Nef2 \PRDX -1 J& HO -1 [}k 35 1 3 A, 1
Nrf2 () 91 98 ¥ B F Keapl [ 383K 34 B 2% 8
(P <0.05) ;GAS Ik . =1 77 F 4 SA AU AT AR L, /)N BL
WLZHZL Nef2 [PRDX -1 J¢ HO - 1 [ 3RiA 3 2 ]
F+ Keapl 1 3R5 W EFFIR(P <0.05,P <0.01),

RIS M 2,

R4 AFAR NG L N B (MDA) B 45 bt H ik
(GSH) & H# (x £55)

Table 4 Comparison of the contents of malondialdehyde ( MDA )
and glutathione( GSH) in myocardial tissue of different groups of

mice (x +5)

MDA GSH
Group
(nmol + mgprot ') (pmol - gprot™1)
Control 3.10 £0.40 44.89 +6. 89
Model 6.10 £0.38** * 20.90 £10.30 " *

34.08 £11. 19*
39.49 +15. 70**
44,56 +10. 04**

Low — dose. GAS 3.96 £0. 56"
High — dose. GAS 3.02 £0. 16"
Met 2.95 0. 44 %4

Dose and n refer to Table 1; Compared with control group,

**P<0.01,***P <0.001, Compared with model group, P <0.05,
#p<0.01, *P<0.001.

xS AL EO AL Keapl Nif2 PRDX ~ 1 J¢ HO - 1 I HRIXELL (% £5)
Table 5 Expression of Keapl, Nrf2, PRDX — 1 and HO — 1 proteins in myocardial tissue of different groups of mice (x +s)

Group Keapl Nrf2 PRDX -1 HO -1
Control 1.00 +0. 13 1.00 +0.20 1.00 +0.25 1.00 =0. 11
Model 1.75£0.22** 0.51 £0.09 * * 0.43 £0.08 * * 0.42+0.08* " *
Low — dose. GAS 1.23 £0. 14* 0.77 +0. 08" 0.79 +0. 26" 0.76 +0. 05"
High — dose. GAS 1.07 0. 03* 0.96 +0. 13" 0.93 +0. 18" 0.94 +0. 14%
Met 1. 04 +0. 06™ 0.94 £0. 11% 0.92 0. 18" 0.94 +0. 13*

Dose and n refer to table 1; Keapl ; Kelch —like ECH — associated protein —1; Nrf2; Nuclear factor erythroid 2 — related factor 2; PRDX -1 Peroxidase —1;

HO - 1: Heme oxygenase — 1 ; Compared with control group, * * P <0.01, * * * P <0. 001 ; Compared with model group, *P <0.05, *P <0.01.

Control Model Low-dose.GAS High-dose.GAS Met

! w

PRDX-1

B2 DU B S g 0 A [R] 2 53 O LA BURE A op H b
2R K 2EA TR 20 B

Figure 2 The expression levels of target proteins in myocardial
tissue samples from different groups were detected and analyzed by

Western blot experiments.

o

B R 2 o e JURE AE I 6 6 5 300 RIS 4 39

IEEYR | W 72 A IR S B 5 5 e o B A
WIFFERIT B 14 A L 5 1 Bl S A L3 R
PERON ARHIZE AL AR A . Jesh, DCM 19 % 2
PO NUHRE M 7 H DU O LA e, 1
Bl L LR AL SRR Bn 57 3 25 O LR A3 BRPIR DL, 5 2K
OHUEF T B S o AR g Kk B, B A/ B
B0 RE SR, R O W 4/ 5K D RE R B
B BAR s AE AR ARAS I A B, 2 39 v 0 AL
iR (CK - MB \LDH) /K2 B35 BT e R 5
(IL -1B.IL -6) KI5 5t AL =4 MDA &5 &3,
ML AL R G5 5> T GSH MR AIK, 412100 #2453
M O WL AT AR S5 F 2L, 6] i b g L 5 1 4
Ja#11 ; Masson Je (A UESL O UL SUA IR £ HEDTRL B
G DL SRR B 3 Rl B iEdE R W, DCM
o748 1o e P R S A S P I B A0 A R S v
A WUEE 2 B BRRFAE

KIRZ I 44 53 v 28 1 KRR b 8 BRI 3 50 1k
Gy B E T ARG T  RA L0 I R
05 P9 53 D8 5 9 R I 7 TR AT R T A
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