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Research progress on MRI technology in post-stroke depression
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Abstract: Post-stroke depression (PSD) is defined as a mood disorder due to ischeemic stroke. PSD has a high incidence and
great damage. In order to disclose the etiological mechanism of PSD, magnetic resonance imaging (MRI) technology is used
by multiple groups to research on PSD from different perspectives in recent years. In this paper, the research progress of
structural MRI, diffusion tensor imaging and resting-state functional MRI in PSD is reviewed. The relationship between the
imaging results and the pathological mechanism of PSD is also discussed. Finally, the research results of PSD based on MRI
are summarized and the prospect of the study is put forward.
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(9 PR 2 LA OF TC 18, H AT 280 5 i A8 v
ABAISE, fKHE DSM-TV E Brpn i i) & X, PSD )
BN T I B AR AT e IR IS IS 2 RIS FE N Y 4
i 28 R PRI HARRZL MG R A . B i PSD Y ImA T
W EE RYT T S MIBIFI AR 2 T R 2 AL 5 T ) B
el =z it/ bEie.

LIRS (MRD AR HH L5 A i, S T e
FER M FRES B AL TR B T RE L & 28 Ok B 22
Jop F 3 0 L2685 5 5 A o B ) i R A £ 512
Wro FifiE MRIFEAR 1 A& J€ , AT it Ak BUAZR O7 3:h p 2
Bl i 58 Bl R H P2 4L T 5 Z AT gtk , an g ik
1% (Diffusion Tensor Imaging, DTI) LA f & B 2%
Y1 HE 114 (Resting-State Functional MRI, rs-fMRI) £
AT B R i e A S A R TN B AR ME VIR LT
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FARAE PSD 9 & HLEE o kb e A 2 8 511 IR
i i 2 1 HL A KRR o AR SCHE L MRI B AR AE
PSD B3 (RF 78 A% 0 , 43 AN TR] ) 1id Jr X i
MRI 7£ PSD %35 [ AFF 55 FIf PR FH 04 30K, A3
HAESEH 4% (sMRI) \DTI . rs-fMRI 7E PSD %55 5%
PR, IF S 2R E bR BRI FSE /N A DL B
MRI £ AR 7E PSD 403l (9 i 5% T4, e 1018 S A <
A A PRER , X AR AT BE A5 7 T 2R T 2

1 sMRI

H AL sSMRI(TY/ T IS (FLAIR S5 55 ) G415
IS HER BRI TS A M8 7R PSD AR M A ZE LT
5K, R % A% 7 207 PSD 45U 4 Aiff ¢ 05 56
TP 5 A A S AR 1) &R . Bhogal %6 F
2004 4EZEAR T PSD Sk Al M v 56 & | 45 SRR B
SEFA SB[ K RAFAERE R AL

MR A58 f B b, A ZE A B KN
PSD [ 2K 065 A Bl X125 9 A& AL a0 TR A B
i 5 NI PR A1 3 I, B0 138 S8 5 & J R PSD (1) XL
SrFE ] LA Bh A b R TR SRS Altieri 4
T 105 M52 8 2 diig A (NTHSS Score<S ) it 1 g &
WFFE, b 43 (41% ) M98 NFEREZE R AVE 30N H A
JE R PSD. WFFEZE R Kk A & J R PSD i XUR: 5
R AR ICOC, [RIFHE H PSD AR 1) 4 A ZEAL
A7 & CHITRE 5 Wi 2R AN ) 5 PSD 6 ¢, H
PSD AAEEAm MBS, i LT PSD 1 & J 5 i
B TR SR EER Y F &R A . Zhang 457
FIH TSGR ZE 07 B K/ iS5 PSD Y
KAMT RGP, 455 Bosok [ INEE G I 92
B R 2 B R N SR ek DL B S A 2
JEEE 5 PSD ARG, IR P R TOUR: | P 5% I | P
IR IT I (A R AR - B 2 P e el i S5t | P 4 5
JE T e A - PR - SRR R i 22 [l B AR S5 1 28 A
HL AT A O, SR R 8 7 B 1k n] R 2548
PSD fUHE % . Choi-Kwon %/ [|] i} %} PSD 5 7 )5
T 28 R A5 O AT K B 9T, 45 AR B A
Jei 1 25 R A8 BB AR SE T - N 2 - b | DXk A A 5
FAIARE 2R 8 S5 8 0, IR 25 R S X 4R TR
i SRR AR RE PR LT A O, BLIR T - - i A X
B A4 1T R T 50 S-55 C00 i  2538 S 4 DA AR AT AT 53
EAMARRE IR . F AT, Shi % XFUEE 1Y PSD i 5 3251 7
T AR kL5 28 R AT AV 21 5 e S B AT
RAFL) AR~ A AR A 2 B kA o B A 0 5
PSD fEFEA CHE

SMRI R4 S5 1] FH i 213 5 DX P15 %o A i ot 22 [
BEHEAT IS IR A e 6 o P8 1] % vl T Bb PP %) i i
B 22 S5 R0 T ELAG 5 10 ) B 3% A% 33 P AR DG M, FE A
L0 PR AV E B 2 2 L. Vataja 55 IR
B Xof i i 22 171 5 55 PSD 195G R 48 A5 48, & 8L PSD
SR TR B VD R B K2 [l ekt HAT A
ML, B, Terroni 251 3% J1 sMRI T Bt 43 Bt
T 6871 PSD fE B fl 28 M1 F, & 35 B 1) A ki 2 A
()31 2% 2R G5 - B2 T -BOR AR5 F K- il (LCSPT) i 48
[l i DR/ N 5 ot A vp B B I S AR DG
%KY Drevets 55l o 2 1) 5256 UE S LCSPT
25 |n] B A J RE AR HAT AR T Y 45 R A — 3
SR 12T 57 $ B LSCPT #2811 4% i) 7 =X 2 1
Brodmann i JIE X K3, 1fif Brodmann |3 f T I A
L F B 2N P 25 AR (A5 X LSCPT #f 28 [1] #& 1Y)
ST AN SE#E , H Brodmann [El3E A RE W A 7] ik 1z )2
DX (RIS A AT S A T %o L

BEAN , N [l ] 8 23 6k 5 PSD 1Y 6 & 7
HERNTESZIE - Zhang S5 X 102 4~ [l A b R
Ty kb M PR AIF 5, 7257 18 H 79 25 1> PSD &35 Hh I
KK PEIL S . Rajashekaran 25" &1 X} 109
ANE[VEE PSD & B 5T & B Lt X8 22 00 A 76 22
B4R IM-F2 2 R RS X I, Metoki 255 4545 T HIAUIL
145 FLAIR W% 714~ H AR PSD B3 (W F 58 & B
Sk o3 A AE AU 55 A FE g N 5 kR R AR
A1, 5-HTTLPR B DA R K AP B il 2 [l ik
()52 i 15 ELAT W 2 R b i 2 S v LRI AE YR 97
o G AP 25 S % I8 H] 5-HTTLPR 5 PSD 1)
FIR R B VIR OC , BF5E A R i 22 54 % PSD 5%
GEE A R R AN ] 20

T, 5 FLAIR % I 89 I 11 5 & 5 5 (White
Matter Hyperintensity, WMH) Hi /)™ IfiL 4 J% £ (Small-
Vessel Disease, SVD) 5| & , #2240 S8 F A IE Lt
OB IE L PRI, HED WMH 7 PSD Y &L ol
fE2 5 THEMEH. Vataja % R4 %F 1094~ PSD
ST AT T AN TR 5T DX O 5 3K 0 e DI
HL L BT ) WMH 5 PSD B 56 &, (B IR & IR
FACAEI WA . Tang %% %F 78 4~ PSD (834 fiki
F A5 R TR X3k WMH /™ SRR T 490753,
g5 5L % I PSD FR 3 A1 B A7 A ™ 0 B2 T X 3k
WMH. Z5LH, ik % 8 X 38 A WMH #f & 815 A<
S IR A A 3 A G > T S AR IR AE A TR
o R I RR XA WMH X i, —Fh el fERY
TSR B T DX sl R 400 7 32 BELT 1 A A B 4% 2T
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2 i ] DX I A AT BELORT 1 I B2 2 4, I
TSI 2 v i 2l SR AR SRR S —
ol e 8 S i J] DX 40 £ - S S50 A A 4 P e e
ek, PRI A ML PR AN A, TR S5 DX seetbi A 55 1k
MRS AR O SRTTZAIESE (81 U3 53 B v it %o
AR RREIE  HEDN R B RS DA AR A AR
ERRATRES SR T2 b SRR SR >
I A, A To* 18 5k I PSD A& 2 ik Aol i

(Cerebral Microbleeds, CMB) B 5 [Rl#E & L T PSD
ZAXAEMA P, PSD B AL Y CMB 41 51 AH L e
CMB 451 7 B s BRI 23 (P=0.01) " H1 T
CMB MU 5 Ik 8 R DU O, 1 H 235 [k J] Bl pf
ZRHNMEIRBE , HED 24 5 22 (%) 40 b SR ZE 52 M) 1) 45 - 7
2T 18] B IR S AW ARREAR () 9 . A ORI AR
KB FMIFET SMRIFY PSDHSEAFFR A AT M TR 1,

&1 EFsMRIAIPSD#F3
Tab.1 Study of PSD based on sMRI

History of depression  Severe aphasia ~ Assessment of .
Reference Study plan excluded excluded PSD Subject Key result
Lesion PSD: 26: Lesions affecting the prefronto-
Vataja (2004)" location & Y Y DSM-1V N-P Sb' ‘; 4 subcortical circuits were correlated
WML ' with PSD.
. No correlation was observed between
Altieri (2012) Le519n Y Y DSM-IV e lesion site or side and the development
location N-PSD: 62
of PSD.
Lesion Ma-PSD:29;  Lesions at posterior limb and genu of
Zhang (2012)" location Y Y DSM-1V Mi-PSD:10;  internal capsule and the temporal lobe
ocatio NC:124 may correlate with the PSD.
Corgn e v ot FSD0 Lostiomabihndody el
(2012) location N-PSD: 438 gang
capsule and the pons.
. No correlation was observed between
Shi (2015) Les“.m Y NG DSM-1V PSD: 221; lesion site or side and the development
location N-PSD: 334
of PSD.
. Lesion DSM- PSD: 21; PSD was etiologically related to the
1] ;
Terroni (2011) location Y Y [V&WHO-1989  N-PSD:47 disruption of the left LCSPT circuit.
. No correlation was observed between
R Lesion HAMD& PSD: 25; . . .
[13] )
Zhang (2013) location Y Y WHO-CIDI3.0 NC: 66 lesion site or side and the development
of PSD.
Lesion Left-sided cortical infarcts and sub
Pooja (2013) " . NG NG DSM-1V PSD: 28 cortical infarcts showed some
location . .
association with PSD.
. . Frontal and temporal infracts were
Metoki (2016) " L6519n Y Y JSS-D PSD: 71; significantly independent risk factors
location N-PSD: 350
of early PSD.
Lesion .
. . PSD: 275; No correlation was observed between
19) X ;
Vataja (2001) L LIS LIS R N-PSD: 211 WML and the development of PSD.
WML
Lesion
. PSD: 78; Severe deep WMH remained an
120] : ;
Tang (2010) loc\?\tﬁi& Y Y DSM-IV N-PSD: 78 independent predictor of PSD.

PSD: Post- stroke depression; MRI: Magnetic resonance imaging; WML: White matter lesion; DSM: Diagnostic and statistical manual of mental

disorders; Y: Yes; N: No; WMH: White matter hyperintensity; WHO: World health organization; BDI: Beck depression inventory; CIDI: Composite

international diagnostic interview; NG: Not given; NC: Normal control; N-PSD: Stroke patients without depression; Ma-PSD: Post-stroke depression

with major depression; Mi-PSD: Post-stroke depression with minor depression; JSS-D: Japan stroke scale-depression; sSMRI: Structural resonance imaging

2 DTI

DTI & H ik — BE T 1 22 il 15 A4 R 1 B 28
A 3TN D RPN %5 N DS K4 A S 7 a3 4 )

411 S, RS SR AL OIS H 1 RGO T L R
AR 25 e e o A 228 28 50 1 57
BOCAE L WK 5 T4 B 1) S ph TP
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FEAT B HE T 5, I 1 ST A R RO A T A R AR A
) e K, X — AR PR RS (b 10 AT s e 0 i 14 5 1) 23
[ 7 TP o TR R IR ECREE , DT AT DA 4R {45 1]
514434 (Fractional Anisotropy, FA) . 22 WL HL 22 %L
(Apparent Diffusion Coeffieient, ADC) %5, # L T1%
SEH) sMRI, DTIAE M A T R R EES EUR AL b
W R 28 R B8R B U O BE A 2 T A
TRIT PR B O RE M AR BAR . TEAS[AI BE AR
T M S AR A A R ECRE M FE A S R A U
B AN A R BE %) 1k 22 1), 3 4 22 1 AT A& Bl DTI
FORBH BT PSD By BL2= ALK W5 5 2 W

18 1 HRE UL R [X 3, (Region of Interest, ROT)
J715  DTIEE AR REMS M 1 5T £ 24 o 58 B M 1 ) B T IR
AHBLER T WMH %} PSD & JE {520, Taylor 25 > #f
GE/NEH B S I S AR SRR B R B B
WMH X 3 i) FA {6 F 5 ADCAE b7, B2 T H i f
A o7 B AZ WA 3 EE ST T WMH 9 i 1 5
T AR A 10 0 2 3L B 5 2007 41, 12/ N A B
ROIJ7 ik A B 82 4> AR NREAH RN WMH AR &
A g X H Ji FA il ADC {5 S AFFEAA 5, B IR
ST R ke I 25 5 kb 5 R R B Y 1 B A A
MR AEAE RIS . B T, R By sl = 15 5 kA
SR TN A R R I A9 AR e O e 2y T i i a2
I B R il o B A AR R s v A AL |
AL B R T ) 2 i 20y = o PR I sSMIRT & 30 17 g
I A A R K 5 R B i “ vkl — £, 1T DTI
Fe AR G A% 18 7~ sSMRTAS I AS 21 (1) 328 i 11 J5T 245 #4) 5
o PSD SR 25 0T 0] A7 101 i BN S A
W, il , AR H FA . ADC 54210 9K i (Radial
Diffusivity, RD) ) ZF1{5 5 53 11 ¢ fiE 5347 PSD (%
A5 FE K LA AR i it i) - 25 40 AR AL, & B0 [ () 25
4 5% 2246 5 PSD 1Y & R AL A B R R
MEFE 25 5K A P BE b PSD s 18 212 Wi fit A=
Yivric.

FI I JE TR R 19 5341 J7 12: (Voxel Based Analy-
sis, VBA) Fll 3 T~ 2T 4k 38 11 =5 [8] 48 31 (Tract Based
Spatial Statistics, TBSS) fig 1% B 4> [y #h &2 # DTIH A
TEPSD WFSRH BIMME . VBA FEFHGE T HER R
IR AR Z (B i A2 25 7l el s (Al AR fE AL
MG  Geit B 5 B A 95 A5 20 R S 30 4 i 7k
BRI E B0 HT . Yasuno 5574 o % 45 v £
5 E T Y VBA 1 [0] 5007 J B, KB 2H i XL
A EHT Y FA (.25 TR, RDAVEE, H ik Ag 58
KR 64 H JG iz 450 FA A4 TR LI H 59
ABPF 53 B T B EAAHOCHE . — Bk, N 3T 2

- R 2R L — N A, 5 R BRI )2 T 2
ATz AR . HAREE N i
A BRI AR FE AL I N N SE R, PR i 4 A
(1) FA 55 RD WA A8 AR I 7 A 8 b T B0 v 45
Fay )i 2 i 4 PR A IR M) P i A R Bl
WA, 45 G N BETT A G0 As 14 453 4 5 B BE SR AE 1)
AH A, HE 00 PN 28 i S ) o 2 4 1Y) i e AR AT e
HAE B FE R HI, EFX VBA AR
[v) 380 17 U8 0% 5 TC I AR — IR 2R {5 AT O B X
R 25 A A Y R R E , TBSS J7 ik U AT L3 5t 45 3%
AR FA BRI E S B AR S 4 U 1 ot 2F 4k
AT B A 4, R HZ T, Brookes %4 &
MELA SVD 1% PSD &2 19 42 i 11 5T 27 4k 573 FA
{ELHY T 5 5 AR IE PR AR OC 1% 45 SR 2R A i 40 vl
YE R SVD SR By 5 A+

i T DTI A] LIAR H8 7K 4345 ] S P VR 5O 38
B AT 2 o [, PRI AT LR A5 g X 22 ] 18
LR YRR ZE R AL s IR PR A A 1 4 Y
S, TR EE I 2548 IR 26 1, MR A5 R X 4 b, T
PR 1A G DX s B — A i, A DX ] 1Y 1 BT 41 4 %
e RN S S 43 A7 60 i P9 2% 1 46 £
PEHEAT AR . HETC AT 1000 7 S 1k
V1R R i 48 ) 26 2 P % (BT 7, O e I il EL A /v
SV JF BT R IR R A . A B i
A, Yang & “Y LT 40 PSD SR E I FAE, Tk T H
& 5 AR PF 4> (Hamilton Rating Scale, HAMD) i
FAH I 17 A IR 4515 0 CRLAE SUI 12\ 9a) XUl
it S AR AZ UK 1] R A2 i P U J 1
A ] M R A ST A% AE ) b AT A G
2 AT T ST, JL25 SRR B HIAR T 2%
() JRy 0 2k 26T [ R A rh S R A A XU R R
(relative risk=0.84) (P=0.027) , 1ZZ5RHE R A T35
() R ki Jry B A 28 2 240 0 25 15 RS 2 DX Il ) 45 ) e
BAL, 20 BIIE 11 465 RH OGN 28 1) 4 43 7 RE 33K
PSDAEAMRAY B

3 rs-fMRI

IEAER, rs-TMRI ARSI DA 0 55 175 46 2R IR 44t 1
AR T H . AL TR G809 TAT 55 1 il 2 e
B, rs-tMRIBE AT 252 R AT 55 UL 5076, R 22
B ENI A, B AE R &S AR 3 S0 )
REi 1 1) PSD B H AT LR . Wang %5 B UGHE
1 rs-fMRI H¢ A $ HOK i J8e vt i 207 X 9 4% 119 [ &A%
B3I, 48 M 7K SF (Blood Oxygen Level- Dependent,
BOLD) Il 8y , M1 3 HUH: Dp fi8 % # (Functional Con-
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nectivity, FC) o FC # I\ A2 il i 5 F iy 4325, (B3]
REAH S DX Z (8] (%) [ A& s A5 -5 1 s Jalpr Gk, i
XL B HAT FC Y ik DX 45 A T8 SRk 1 ik T e
[IE S

H RTARZ AT 12 BB 2 E ) 45 2 BRI 1 2%
(Default Mode Network, DMN) "> DMN &, g jIF 52
FUEM . H IS AR DL RN 518 A JRR 5E
[, FAR £ 25 7Y DMIN E2 W31 1 32§51/ FC, X itF
— LAl T ¢ T DMN TE 15 26 J< 8 1) 2 i HLEE rp ke
FOCHVE R o (35 S A IF5E K B PSD i
1) 22 i DX OBU g r [l 2 ) By - 2600 2R A
Fe S A T (R 45 ) £ 7E S8 TH e PR AR =)
#h— 2 (Regional Homogeneity, ReHo) , Ifij X &5 [X.
I 5 DMN 40 7 19 X3 4, #275 DMN 5% il iE S
55 PSD 1 K L v , SR T2 A 92 1 52 3800 4 fik
AR AR AAE AT, Lassalle-Lagadec 55
TERFFE R 3, A rp S B A A0 10 d s i £ 8™
A 5 v g S R v R T ) FC R 35 AH G (P<
0.01); MifEA T & AE 34 H J5 ,PSD [ & i HAMD &5

2o ) Fbr B AR Y FC & A5 (P<0.01) ., 1%
255 L DMN (1 FC #5440 5 2 v 5 s A% 26 95
DU Z ] B FR AR AL T S 4F, IR PR A b s R
FE TSR IUAR LE R A B AR 2 905 BRI U B A AR
SRS N AR IS AUE T 1A e
Br(ICA) P DMN, 2545 22 4F AFER 1 rs-fMRI A
() BOLD {55 54045 21N ICA 23 5 B L iZIF e A
BRI T HE— 2P e

Iy — 5 T, KN R 4% (Affective Network,
AN)TE PSD & WL i AF T 32 B G . Zhang
AL BRURT A0 A SR AN R R 7745 A5, B 98 &
PSD &3 AN ) FC A Lt FAEMAR AL & fat Fie xT B 20 A
Wy, If H FC{H 5 PSD #.3# i) HAMD #H5¢ (P=
0.05) , $2&7R% AN PG F G AR s \FEE 2k B Bt
RIENAMAR RS . E N E WA S L. R
HELAR A5 R H rs-tMRI B2 AR £ X PSD 55 R AR il £
B 1) ReHo (AT XF L, & BUIE &5 BIBOR S 2 H 5
PSD 7= A4 AT BB R o A SOR I A7k & R 5
T DTI 5 rs-fMRI (1) PSD AHOCAH 7R 25 R B T3 2.

%2 ETFDTIS rs-MRI KIZE S HIARAA 55
Tab.2 Study of PSD based on DTI and rs—fMRI

History of Severe aphasia ~ Assessment of .
Ref 1 . t K It
clerence Study plan depression excluded excluded PSD Subjec €y test
s PSD: 22; Neuronal loss occurred in cingulate
(21 ;
Ye (2016) b N N NG NC: 20 cortex of PSD patients.
DSM-IV & PSD: 18; FA reduced in the anterior limb of the
134] ;
Yasuno (2014) DT & VBA Y NG WHO-1989 NC: 22 internal capsule of PSD patients.
A significant correlation was found
DSM-1V & PSD: 29; . .
351 ;
Yasuno (2014) DTI & VBA Y NG WHO-1989 NC: 37 between the 1ncre.ased ratio of FA and
the depression scale score.
DTI & SVD: 100; White matter damage detected on
Brookes (2014)"" TBSS NG NG GDS N-SVD: 50; DTI mediated the association
NC: 203 between SVD and depression.
DTI & DSM-IV & Ma-PSD:14; Decreased local efficiency of the
Yang (2015)"*" network Y Y HAMD Mi-PSD:26; subnetwork was a significant risk
analysis NC:76 factor for Ma-PSD.
E rs-fMRI & DSM-IV & PSD: 13; Many brain regions had abnormal
Hou (2011) ReHo Y Y HAMD NC: 13 functions in acute ischemic PSD.
A dysfunction of DMN functional
Lassalle (2012)"” rs-IMRT & Y Y DSM-IV & PSD: 24 connectivity was associated with
FC HAMD
PSD.
rs-fMRI & DSM-IV & PSD:26; Dysfunction of the affective network
[62] . . _ 94-
Zhang (2014) FC Y Y HAMD N-PSD:24; may cause the development of PSD.
NC:24
- rs-fMRI & DSM-1V & PSD: 13; PSD had resting-state neural circuit
Zhu (2012) ReHo Y Y HAMD NC: 13 dysfunction.

DTI: Diffusion tensor imaging; rs-fMRI: Resting-state functional MRI; ReHo: Regional homogeneity; HAMD: Hamilton rating scale; DMN: Default

mode network; VBA: Voxel based analysis; FA: Fractional anisotropy; TBSS: Tract based spatial statistics; SVD: Small-vessel disease; FC: Functional

connectivity; GDS: Geriatric depression scale
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4 WHEMRE B PR 2 5 R L] (18] 1) o AR SCE0R T IEARR S T

MRI A GERE H 2 Bl AR 2S5 R Ak B 5
3, B A& NI i) 2 4540 L 2T e B 1k LA
DIVREIE 1L 55 AN TR 1 B 255 3K PSD I BELE (2 LKL

‘WML location  Infarcts location  CMB location

1
&

1
Focal location analysis for PSD e !

H
Structural network analysis for PSD o i

MRIH AR PSD #5250 A B A B, XL HUL
IR W AR R R T o i e A B i
BB ARG 2l

Rs-fMRI

!

Y

;, fi il ol

Time- domaln sngnal analysis

fiI.t L)

Functional network nnal) sis for PSD e

a: Lesion location (WML, infarcts and cerebral microbleeds) analysis of structural MRI images; b: VBA, TBSS and tractography—derived

depression—related sub—network analysis based on DTI; c¢: PSD functional network analysis based on rs—fMRI blood oxygen level-depen-

dent signals

El1 $3¢ PSDMIMRI K& S S5 HrH AR
Fig.1 MRI and analysis technology on PSD

Xt PSD ()9 PR A HILHI A 5, 048 P 90 AR mT 1
S PSD (W% 2 M. IV PEIDAR B oM Hh A P Gl

PR 451 5 T BORS BRE SR LR R RIS
PIAREE AT o A5 I A P DA 8 & 5 AR B A /N
SVD A8, PSD K2 th T KRR AR 28 A5 | &, (B4
58 K B R FE A T DI RE R A | T AR IR E
A it 7 B A ™ o A 45y T LA AR s AR R 7
L A7 P AT %) 2 s LA D B < SR e 2 B e A
WL AR TR LB RAE RN B A5 S s kL
5 52 2 [] 6 56 ZR I — R G5 A B 1 19502408
WAE R AR LR TR B A2 A RE R, BN 4
SE N B 1A I R EL ] R b 22 4 U 5 A LA
HRE DR RE AR RE IR () & A2 Ak, WMH AN 5
PSD {4 & A AR HLA AR S AR AT AR Ay 1 A
IS FR JRURS: PR 710 SR A fF 2 3 B o0 ot A UGS A
N FIME AR5 PSD A2 A —2(, JFH
ARG R 1 2R 2 R A 5 45 (Bl dE 17 1] 4

YRS R R T — e BE 7, 257 Z) ik
K A PEIAR Y K AR Y SR PSD R A AT A%
(AR AR v D R DGR A X 3 R R S AL B
Z BB V)G R A R itt— R &K .

H ATF S0 T2 3 A A SE KL TR
[ {8 DT 375 2 IR E R 8 1 300 2 2R 1 T R A0
SR 1 22 [ B 453 473 An AV FH 1 A rhoiig A i) 1 44 2 0]
W B — 2 e A B AR s [l B i
P2 TC 5 G AL A= W LA 5 RS B b P A T
TiIRe , FLAA5 T 5 T SO 0 B slORS #il 2R R 42 1Y
Ko BIANGERERTRI i A S R S
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