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[ Abstract] Objective: To observe the effect of blood stasis syndrome on renal damage and
endoplasmic reticulum stress (ERS) in diabetic kidney disease (DKD) rats, and to explore the relationship
between renal syndrome of blood stasis damage and ERS in DKD rats. Method: The 50 Male SD rats of SPF
level were selected to establish DKD rat model by high fat and high sugar diet combined with intra-abdominal

injection of streptozotocin(STZ). They were randomly divided into normal group, diabetes mellitus group and
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diabetes mellitus and blood stasis syndrome group (0.05 mg-kg"') , among which diabetes mellitus and blood
stasis syndrome group was prepared by dextran method. The general conditions, hemorheology indexes, 24 h
urine protein, serum creatinine and renal pathology of the rats in each group were observed.
Immunohistochemical analysis, Western blot and Real-time fluorescent quantitative polymerase chain reaction
(Real-time PCR) were used to detect mRNA and protein expressions of endoplasmic reticulum stress-related
proteins glucose regulated protein 78 (GRP78) , activating transcription factor-6 (ATF6) and renal fibrosis index
fibronectin (FN) , and alpha smooth muscle actin( «-SMA). Result: Compared with normal group, the rats in
diabetes mellitus group showed polyphagia, polyuria and weight loss, increased hemorheology index of whole
blood viscosity and plasma viscosity (P<0.05, P<0.01), increased 24 h urine protein, serum creatinine and urea
nitrogen (P<0.01) , and increased renal pathology, and increased mRNA and protein expression of GRP78,
ATF6, FN and a-SMA (P<0.05,P<0.01). After dextran preparation of blood stasis model. Diabetes mellitus and
blood stasis syndrome group increased mortality, signs of change is more obvious in the diabetic group, whole
blood viscosity, plasma viscosity, 24 h urine protein ration, serum creatinine and urea nitrogen were
significantly higher than those in diabetic rats(P<0.01), pathological changes aggravated in the diabetes group.
At the same time, mRNA and protein expressions of GRP78, ATF6, FN, and «-SMA in renal tissue were
significantly higher than those in diabetic mellitus group (P<0.05, P<0.01). Conclusion: Under the combined

disease and syndrome model, the blood stasis syndrome may further aggravate the pathological damage of the

kidney of DKD rats, and is related to the enhancement of ERS in the kidney of DKD rats.
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B BE 525 Bl o0 34T 8 F AT IE S SYXK
(% )2016-0009, < 52 50 £ 2K 75 7 g 48 HP = B 52 50
sh AR ORI A B A & 5L 4 it e, it S PZ-
HNSZYY-2019-026.
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B T-500) , I K Z - 20 (HE) 32 (38 57 £, = fil
PR -To {0 & 21 (PAS) B (0 i &, S A8 (Masson ) G
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a0 & (JE o R R A R A AL S 4050
S8050, D8270, G1120, G1281, G1340) ; £ i% & H
(FN) FiIR (¥ H Abcam 24 7, 4t 5 GR3235936-1) ;
B-WL8h & [ ( B-actin) LA, I 1L 5% 5 A 1 6 (ATF6)
P, ) %5 W5 55 5 1 78 (GRPTS) Pk, a-F- 1 WL
WLEh#E F1 (a-SMA)FT i, 40 R =4, bt B/ 5 id 1
T 4 9% 28 AR A I ) &5 (32 [ Proteintech 24 A L it
43 9 60008-1-1g,24169-1-AP, 11587-1-AP, 14395-
1-AP,SA00001-2,30201912) ; trizol i 7 ( I % ik
YR A R A F] L S RNAA00250) 5 H 8 H il
B R & WU R & DR 3R AU R & (R
ot AR W TR B A B, it S 4 i ol C035-2-1,
C011-2-1,C013-2).
1.3 {¥#% ChemiDoc XRS+I%E I F14 % & 45,
Trans-Blot SD #Y 2 + #% AL (€ E 1A 4R A # ) ;
SIGMA3K I # # I i 25 .0 #L ( 6 F Sigma A w] ) ;
MK2000-2E % - 2 45 i &% (BN BB A IR A
F) ) ; MDF-382E % i 1% 7 VK 4 ( H A Sanyo 24 7] ) 5
SMZ745T B AW i 73058 ( H A Nikon A H] ) o
2 Fik
2.1 BB B ALY A g 50 R B
PEMEFR 1R, A MM E R IR A e M S e B
AL, LB R G 10 HAE M IER 4, &
T 40 Hfil & W5 R R BB AY . o STZ 1L 0.06 g- kg
F 700 B T A AR R 2% v (pHL 4.5) i, X il 4 b
PR s 15 R0 1 KRR, FE 28 B 00 A5 1 R R AT I I T
STZ % WL, 1E 5 A1 AX 1 59 45 b 9 e 468 1R 6 22 WP A -
72 h 5 i i A K F->16.7 mmol- L, 38 B i) &t 7
TOREDRAE S A A ARER 8 A I KO
EREASET BV 2 KRB R A A 6 L KR
LA A K B bR ERE N, 10 LR BRAET- v . 1646
14 J& 5 24 h JR& 1, 0 % 24 h BREE 1% 5 >40 mg
TR ST T DKD K R A BIBR 8 H 24 h
PRAE 7 5 <40 mg I8 PR K B, 2531 16 i A
ALY % DKD sh i B KB, xF 16 HR BB HL 5>
W PR 55 28 FNOBE PR 5 + I IR 2, R4l 8 K, di R
0.05 mg-kg" Y70 &, 45 T 4 PR + I 55 i 2H K B
KR T 10% K43 F A e A I, 2 3k . E HEAT AR
1 VK R 5 Ik E B 5 181 B 5 h s BEAT AR 2 IRTE ST, R R
ALK H BRI IKERSE 3R 2 A ME R E JE.
MRER CHEE & R Bk 4s NE R AR B, B PR + 1
UL KRB A BB RS R IR IR Bk G 20, 5
J3E K T K4 B fe SR 4T R I A, IO K i, B
i 165, SIS I8 3 B B

. 76 .

2.2 SWECH KA R B 10% 7K A S IR
bR AS . BRI AT 1 d AR B E 24 h IR F
W5 24 h pRAE 3 5 I8 3 2 kORI i & F 7 00
IV PR 2 A A A R K il 3R b R 5 B8 OB
Uk, 50 B AL 2L LA 10% ok B A R T, AR A
2T B ~80 °C UK AR H R AT .

2.3 HE,Masson Fll PAS 4t {6 43 51 A6 1) 15 20 21 95 R
A EALE R Aa Y Ak, 40 21T HE,
Masson 5 PAS 4 88 T W5 45 2 B 41 4010 o B
A . HE G, U1 R Bl A K, IR R Z e {4 1~2 min,
KPR 1% $h R £ 44k, K Uk 5 2 KGR 5 vk, 45
W R €5 A A% L 1% P AL G 8 K RS B RE £ B
oK, ZHORE B, A I 3 . Masson e (5, ]
F e s A K, e ) e €5, 20 min S5 K Uk, 98K 2 YL
6, 1% R B4 fh V& KR #E, A Masson ¥ , 4
1% LR, 2% WE AR , 2% H 88 G 55 /K U Jm & H 100%
SRR , H LB F . PAS Y fa, U] A i S A K,
0.5%~1% 7= Bl 1R S Ak , 7K Bk J5 TG €8 il 21 R 3kE 't 4
8, 0.5% i I B R 40 K Uk, 95 K 3R GL £ H
Fo B R AE 400 £ LT 5 R WA R A

2.4 AL LRI 4121 FN, «-SMA, GRP78 Fil
ATF6 E ik KRB 41800 o A i s s, 2
3% H,0, & M P I Pk o S A0 B 0 b s 2 SR T T
Dt L3 003 B 43 0 N AE i — P, FN(1:100),
a-SMA (1:200) , GRP78(1:200) , ATF6(1:100) ,
4 °C it &, & J5 I I il 2 Bt S /B HRP FRid =40,
37 °CW¥ & 30 min 5 i /0 BT f iC E DAB W 4 K gt
B, 5T W8 LA B 0 R 3 it S B2 0k D .
F R K v BE 5% M Ir R R Z G4, H R K vh kR 5 .
B BRI K , W RGE B M I B e, 7E BB
BT 400 fi5 PLIHFBE T LR IE A

2.5 % B ik (Western blot) £  k BL'BF IE
1 FN, a-SMA, GRP78 Il ATF6 & H #Y #£ ik R
MW S E N BCAEHTEAER, 12%
SDS- 2R A s Mok Jiie 35 Ji 4E 47 LUK 43 B9, 5 NC IR, 2
Wy B A 2 W, 43 A A B-actin(1:2 000) , FN
(1:6 000),a-SMA(1:2 000),ATF6(1:800),GRP78
(1:6000),4 °CHFH 14 7%, TBST ¥k 5 ¥k, &K 5 min,
INAEPT R =P (1:1000), FiEFFE 1 h, TBSTHES
K, &K 5 min, | ECL it 2 37 18 5% , R FH Image J 4k
PEREAT 2500 IR BE I 00 7

2.6 Real-time PCR ;K BL'5 A FN, a-SMA,
GRP78 il ATF6 B mRNA £ ik fE#E A i fm A
trizol 2 7 £ UL RNA , %87 RNA 4l B Fvk E .
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17 cDNA J 5% 2 ¥ ,PCR ¥ 3 FN, a-SMA , ATF6 Al
GRP78 #: A H B, UL H il B -3- o 1R B A
(GAPDH)1E R W 2 3 |, ] ) 45 4 : 94 °C 5 min,
94 °C 305,55 °C 305,72 °C 30 s,40 NG . 1% &2
o ¢ S 10 S 4 4 2k SR AR s 005 05 3 B 46
A5 R H 5K GAPDH B C {8, JH 27229k F R
mRNA FH X K5 5, 51 ¥ i A T AR TR (1) I
A R\l # it 5 & 8, 51 ¥ 5 2 GAPDH
(181 bp) , F1if 5-GTCGGTGTGAACGGATTTG-3',
T W 5-TCCCATTCTCAGCCTTGAC-3'; GRP78
(197 bp) , 1% 5-TTGCTGGACTCTGTGAGAC-3',
T i 5-TACACCGACGCAGGAATAG-3'; ATF6
(134 bp), F1i# 5“GAGGCTCAAAGTCCCAAGTC-
3", F % 5-CAGGGCTCACACTAGGTTTC-3'; FN
(285 bp), I 1i# 5'~“AACGGCCCTGGTTTGTACC-3',
T 5'-CTCCAACATATAGCCACCAGTC-3";a-SMA
(167 bp), 1% 5'-CCGAGATCTCACC GACTACC-3',
T 5-TCCAGAGCGACATAGC ACAG-3',

F1 MFIEST DKD KR MmALEF PR E & 24 h FREE MM (+s,n=8)

2.7 GRibEEAREE AT SE I BCHE R FH SPSS 21.0
Gt AR AT A0 R OB DL xs ROR , Z AL L
MR R T Z00, T Z5 KA LSDK R, 7
72 35 % JH Dunnett's T3 %5 , P<0.05 N 2 R A 511
3 &R

30 MR — R E 54 i, b
JRIGA KRR MRS R 2, M2k 28/ 2K,
A I T B A R IR L il LT, 24 h R B LR
ZAKVFEERTEVH  ZREA%IT¥E X
(P<0.01) ; 5505 bR 4 BE A, DR 975 + I 58 TE 24 K R
MALEF, 24 hJREH IR Z A B ET &, 25 A
Gt R L (P<0.01), W& 1. 5IEH 4 i, H
JRIGH KB B B IRER CH B & R k4 N
B R 8 TR ;50 DR e A L A B DR + I 5 E
K RIA B BRSO R IR, IR Bk 41, 558 &
TR Bk 4 B 2 2r S s B, I K i, 6
i 15

Table 1 Effect of blood stasis syndrome on serum creatinine, urea nitrogen and 24 h urine protein levels of rats(x+s,n=8)

21 5 i /mg-kg! i LA /umol- L JR % & /mmol- L~ 24 h R H/mg
EH - 20.46+2.56 3.11+0.91 17.9543.06
Ml PR 9% - 30.19+2.64% 8.17+0.722 56.89+7.35%
Wl PRI+ I TIE 0.05 52.67+9.99% 11.52+1.129 148.57+34.289

5 IE R 4 e DP<0.05,2P<0.01 5 588 JR %K 40 He 5 Y P<0.05,9P<0.01(55 2~4 ] ) .

3.2 XPRRBUMMBE AR M52 5 E w4 e,
PR3 20 R B 4 i 285 B AT L rh U0 E B il % 8 R B
T (P<0.01), 4 Ifil B 55 V) W 2 155 (P<0.05) ;5

F2  MFNE XS K BRI 7 2 S B #0E (X, n=8)

B DR 4L L3, B DR R + IR E 2 4 1fn B R ¥ W
F /5 (P<0.01) , il 3% %5 B2 B W+ & (P<0.05) .
W2,

Table 2 Effect of blood stasis syndrome on hemorheology levels of rats(x+s,n=8)

2= 1ML % BE /mPa-s™!

21 51 4 /mg - kg Il 3% % ¥ /mPa-s™!
Ky st 14]/50 7! =5 1/200 !
I - 22.76+2.02 4.41+0.54 3.56+0.42 1.25+0.11
W bR - 36.30+2.22% 5.43+0.70% 4.27+0.62" 1.48+0.052
T DR 95 + I 0.05 47.71+3.879 6.55+0.70% 5.48+0.929 1.59+0.06

3.3 X REUE LU= A2 XK RS
Y] Bt 4T HE, Masson, PAS 4t {n . H.p IE 41
KEE /NS F/NER T AL, E IR SUE R .
HE 3 8, rp | 5 05 5 20 P, 0 DR s 41 K B 8 4% 1
RO HG A RV B R /N BR R A, A M A
AT UL R 8 240 B 9 W 5 W DR G + I 5% I 2 A IR
T AL RN, UL 1. Masson Bt (b, 5 11 3 41

PE A, Bl g 4 ] DL IR T DOAR /N ER TP oR]
L 200 i A R D T A TR 5T 4R AL N ER B
20 AR BE IR B N ER AR R I I T UL
2140 i IO ;5B PR 2 LG A, B DR -+ L I 20
I P AR BE S B R SR AL R B R, W R 2,
PAS Je (i rhr, 15 1E 21 L85, A IO 20 R BUYE /N BR &R
R R TR I 2L K N A T DL b L TR B
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2L, o A8 O L 5 S O A LB, IR
o+ L U 2 R R N BR A B TR IR LA B N
Py Al UL R LU AR MR L SR A B (R
AT AN Pk B I R K 3R A R R D ) T AR
LA 3,

ATEH 2 BOE PR AL 5 COBE PRI + LS UE2H (] 2~8 [7] )
B1 mFHER KRS HRARERIFI(HE, x400)
Fig. 1 Effect of blood stasis syndrome on renal tissue pathology in

rats(HE, x400)

B2 mFEEXT KRS 2H 4R 5% 32 /9 B2 0 (Masson , x400)
Fig. 2 Effect of blood stasis syndrome on renal tissue pathology in

rats(Masson, x400)

B3 MmFHER KRS HRAREBRIFM(PAS, x400)
Fig. 3 Effect of blood stasis syndrome on renal tissue pathology in

rats(PAS, x400)

3.4 XPRE'F4HYFN, a-SMA, GRP78 1 ATF6 &

HRIAR W IE % 4 K BUE 4140 ATF6, GRP7S,
. 78 .

FN fll a-SMA & 8 /0 , RIKAW W, SIEFA L
5B 240 GRPT8, a-SMA TE B /N rh /b B ek,
a-SMA £ ' [8] 5 F1EF /N ER I A7 RE s 52 /0 o A o (5
FAPEZR A ATFO 7R /N 5 B/ ER A5 3R5K L
R EE YT, FN E B R B /N R Rk WL
e 0 JTORL W T AR 5 5 0 DR s AL L A, W R + I I
ZH GRP78, a-SMA 1 /NiE h B B 3R 5K, I K IR
PR W) BT, a-SMA 78 5 [a] 5T 1B /INBR Il 48 BE W
0 BH P Fe35 , ATF6 78 B /NS 5 15 /NeR |38 1]
W Z FNAE B /NERh Rk 2 ) UL K o 8048 (0 0
RYTIRL . WA 4~7,

B4 MBEXNAREHARATF6 EAREME M (HREA
1k, x400)
Fig. 4  Effect of blood stasis syndrome on ATF6 protein

expression in rat kidney tissue(THC, x400)

Hs5 mMBIETMARESELAGRPISEBREN M (HREA
1k, x400)

Fig. 5 Effect of blood stasis syndrome on GRP78 protein

expression in rat kidney tissue(IHC, *x400)

3.5 X KB IE ATF6, GRP78,FN Fl a-SMA # H
FINMFE 5 IE R A L, BE PR 41 K B AL
H ATF6,GRP78 Fl FN & 1 #% 5 B . 38 Jin (P<0.05) ,
a-SMA H [ R IKA Fr g fin 5 22 g8t 7 8 X
550 R 2H LU R DR + I E 2 K R A 4
ATF6 #il GRP78 & 1Y # 35 8. 3% 7t = (P<0.01) , FN
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Bl 6 Mkt kRS HELFNEBRIER N (RrEdlfl, x400)
Fig. 6 Effect of blood stasis syndrome on FN protein expression

in rat kidney tissue(IHC, x400)

EB7 MBIENKBREARa-SMAEARIEMZ (LA
1k, x400)
Fig. 7 Effect of blood stasis syndrome on «-SMA protein

expression in rat kidney tissue(THC, x400)

M a-SMA 1 £ 5 B B I+ & (P<0.05) . WA
8,#% 3,

3.6 X K Bl JIE ATF6, GRP78, FN il a-SMA f#
mRNA FERFZM 515 41 H A, B PR 9 41 K B
¥ 20 21 ATF6, GRP78,FN fll a-SMA ) mRNA % ik

*3 MFPIEN K HEKR S ATF6, GRP78,FN 1 a-SMA & A R ik

N . .

a-SMA s S e 22 kDa

fractin MENG_NG: S— — 2 D

ATF6 75 kDa
S —

GRP78 S S S 75 kDa

B actini  — —— | — 42 kDa

A B C
B8 &AKRESHATF6, GRP78,FN M a-SMA & B R ik Bk
Fig. 8 Electrophoresis of ATF6, GRP78, a-SMA and FN proteins

expression in kidney tissue of rats

3 TH i (P<0.01) 5 5588 IR 41 LA, B PR + 1M 7%
IE2H K B ATF6, GRP78, FN 1 a-SMA ) mRNA
FiE R ETHE(P<0.01), WL 4,
4 itig

DKD Sz 4l PR 1) )™ I R AEZ — , BB R
107 9 1 T DRI, K 2 35%~40% 1Y 1 7Y B 2 LA
JRIR BB 22 % )% ) DKD'. DKD &Rl & 4%, H
H AT R o8 A A8, B RIG YT IRME , B I A
BEHEAT B RS AT SR A BT L TSR TR IR A Y L
IR HLE FE ST F B o

fEAH [E B 2= rp , DKD J6 B 826 b 9 44, )/ T
COK MR PR R AR R I W . D3 AR B SN
S I 2 DKD A F 2 AL, R ) CIiL e ) A
2R AR B BT DAAR IS RS N A B
A I, SO A5 38, AN REE K B 2 DL AR,
4 EVILTE 8 025 W0 V8 227, BT 42 Hh 8 1l 5 T 78
B YA O o4 BEBEmE ) P 2 o R IR JB
T4 i v, JHE ik Rz T e A e Ay B AR 2 R i s

G50 (x+s,n=8)

Table 3 Effect of blood stasis syndrome on renal protein expression of ATF6, GRP78,FN and a-SMA in rats(x+s,n=8)

215 Fl 4 /mg- kg ATF6/B-actin GRP78/B-actin FN/B-actin a-SMA/B-actin
IEH - 0.95+0.10 0.77+0.16 2.17+0.40 0.67+0.15
PR 95 - 1.60+0.15" 1.11£0.16" 3.40+0.48" 0.95+0.32
5 PRI + I UE 0.05 2.68+0.38% 1.65+0.13% 4.75+0.76% 2.04+0.84%
F4 MFNEN K EKRSHE ATF6, GRP78,FN K a-SMA mRNA 5 3% 7k F 8501 (F+s5,n=8)
Table 4 Effect of blood stasis syndrome on renal mRNA expression of ATF6, GRP78, FN and a-SMA in rats(x+s,n=8)

215 F i /mg - kg ATF6 GRP78 FN a-SMA
EH - 1 1 1 1
Wl PR 9 - 1.52+0.022 1.58+0.082 1.45+0.032 1.35+0.032
5 PR + I AR UE 0.05 1.94+0.414 1.90:0.06% 1.78+0.04% 1.63+0.03%

<790 .
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MR Az A MAHETT A Il 4% 22 b A 8
BE ORGSR F5 9 i BH 45 )2 3 30 DKD
WE T EA A EENE ., WA REE LR,
DKD f8 35 14 v B2 UE AL e B3 e il e uE A | i ik &
AR 72.6% Y, B AE GG A i R S il AR 25 )
B 4% 4 28 DKD #F J& . [H I, 1fil 58 3iF £ DKD 9 & 9
HEFERANTET 240

AWEGE R FHR IR 25 G 3l Wy 15 70 A DR s A 7Y
Y Al B I R DK T S 10% K 431 A e B I X
KB AP I IE | 082 I 58 UE X DKD B i 55 1) 5%
Wl BIFSE B, 5B PR AL LU B PR e+ I e 4
K BRI Y I A 2 8 b 4 i B BE RN i3 2 R B T
fe , ELWE RO + I8 IE 20 K BRIA A B B RN RS €6 0F
R, MR BR G 21, BEER M R ik 4% B0 SR 4T 5 I B
i, JTCEE K M, 0066 i 15 45 3R B, 3 55 o I8 2 o of
WE MM B R TG o BLAh, 505 R 41 b 4, 4 IR
35 + I3 UE 26 K BRI ULIEF , 24 h R 26 1 B PR 26 R0
Thr B 4120 Kk A o B 2 AR ] DL R 3 T A
FE I R HE JE A /INER 25 4, 20 M A1 K BT AT O K o 4%
PE 4 MR AE L E AL 8L i E AR W FN ORI
a-SMA 3 1, mRNA KL B T4 . AF5E 45 R &Y
I IE B g — 25 N T 7 DKD % 15 2 L JE 52 11
PRI T

AR AT 5T & B, ERS 1F DKD & i St i v i
P FEEMEM . ERS E — Bl K B2 [ 2 S HOR I
B B RS R AT B AR R D T I YRR P T )
RS WITELAIRE . DKD F Z RN R iE S
ERS & A TG PN 5T I 5 3 o 55 AR 1 B I AR
IO 1, B R RORE PN JOT I IR O L SR T 6
(ATF6) K A1 3 4 N 1 3 7% 15 7 3 B% , 15 5 20 Jf 5t
f5'*. GRP78 K (12 W T W 43 7 oy FAEAR , &=
SRR FHAES S E A RN & B, fE R
1% &0 F 14 21 GRP78 3R ik Ab TR K IR, A
W I b B AR 1 2 — ATF6 DL ISR A S
GRP78 45 & ,ERS K 4 Bf , GRP78 K FF & ., 5
ATF6 fif 2 F 35— Z 5 9% B A B B A & AR
PANG 4> WF 58 v, 5 1E 41 L, DKD & & B JiE
0B N BR A Ak /N A R A R TR] BT AR A A, B AR
O IE GRP78 45 %35 [, & W] DKD & & ¥ IE 4
41 % 4 ERS. CHEN 2" B 5% 4 &, T I ERS
ATF6 [y ¢ 15 7] D) 22 DKD ¥ & . [A It ATF6 Al
GRP78 AJ Jy #:9ll DKD 1 ERS & A= ARy . A B
FER I, 50 R AR B LL 3, W PRI + I iE 20 K
L ERS ¥ &#) ATF6 Fl GRP78 7 1 Fll mRNA 235 #]

. 80 .

W2 IF B DKD B WE 5 — A

Y F AW S5 R, 2 4 Ak #E DKD i, i 5%
UEREHE— 25 i 8 DKD B ES #4505 , JF 7T g 5 1 o
DKD ") ERS A 2, [H UL 345 il fk 5% 25 49 v] i 3 it 2%
fi# ERS R IG Y7 DKD. CHEN 25/ fF 5% 3¢ B, 3% 1fi 1k
I8 245 P Bz TP A 0 43 38 i AR DKD K B IE
ATF6, GRP78 45 £ [1 (1) = ik Sk M il ERS, DA b 2% fi#
DKD i# & . TIAN %58 0F 55, H A 76 i 1k s 25
BRI K ¥ R B A% 7E 1A D9 RO A1 30 ) ERS AH G 3 fi%
e AN P T, % DKD B RYFIER . k&2
SRV Ry 2 A D i v EL AT T i AR kD 1 T %, e
i 7 3% 2% f% DKD K BB B 3, 7T BE 5 08 45 B E
GRP78 [ ik 0 #l ERS KL A K . iX A 58 7] JL
S 1A 3 ML A fE 5 DKD h ERS Y & 42 5% A \J
Gy PNERRSEC AR I I PRI AT P R B
ML R 375 IO 5 I A8 1 a0 97 A A % I I v a0 R AR
I V75 B A0 N B 5 Ok 4 B2 40 i ERS & A, 30N B2
20 B 53 407, TIE SR8 I TIE AR I EE ERS KA, 5 AR5
0B AR — B, B HEI R T B R RS DR T
B B UTE Y 5T I PN 3R S B0 ERS B 5 0] e 2
PR3 SC b R B

AT 5T A7 — G R 2 22 A R B S AN TR Y
T AL IS JR) A A9F 5, LAIE S8 I IE 5 P9 J5 I R 38 22 )
14 B 1) 56 2R 5 R ATF 9T 0 fil = 1A A0 S 56 1) 995 R 45
BERY | E— 25 B F 4518 3 A WAL ARl B ik, LA
B R B — B A% B PE A ELAT 00, LA AL B oK v
B 259 JSCUE T, (A5 25 S T 0 n] A 5 R ARG T ) L A
1Y) ERS AH OC 3 B% , DL — 2D Uk 5 ERSHH G . &
Z PSR AR AR, DKD & 78 4 PR A S
filt bk — 25 % SR K 4, DKD &8 2 Ir 5 50 o i g%
UE BT 7 BB AR e o I I Y B B A R — A K Y
IR A B SE I TR R4S A sh W A A I i o E
(1) % /5 AT E 52 i) ERS 245 45 , 3% in & AL 14 ERS
J R, AT i B DKD, I R _E A8 A 33 i Ak 97 32 ] fig
i 0 ERS (9 & A 4 28 DKD i Ji

(&% 30 Htk]
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