Advances in Clinical Medicine IfiRE 23 FE, 2026, 16(5), 1764-1773 Hans X
Published Online May 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1651980

FER RIS B R E MR 2 S ) I E s
W%sﬂ@hﬁ%ﬁﬁ RXKEx

—— I A E/RBEHLIL IR

BLX, REE, FHW2
W TR A S g, Wim Kb
R RABIREE E, PY R IAgh R E R, RN SaEESERL, IR e

Weks H . 20264F4 190 FHER: 20264F5 120 KA HM: 20264F5H21H

H E

HE: IR AR E A5 S5 /N L85 (CSVD) B M R R CER, ARF A& L E/RIENLIL
(MR) 5 MMt MR RAERT . Hik: BT RS ER A KB 7 (GWAS)IL B 4 it 5,
DU I EERT AR 1 (APP). B-IEMAEE 40 (AB40). B-IEMFEE 42 (AB42) ABA0/ABA2HAE S
RBEEE, CSVDAHERWEKBENINLE Riels, BEMROVITHERE R, N-Bi3k e o
IEA . S8 EWERIE, AB40/APA2HEKALA2K P E SR AR &S SHER(WMHV)T K. ™
% BB i 2 4 1L (CMB) KU 385 In 2 7E B 2 B SRR B (3P < 0.05), EL7EAPOEZ: Frs42935847 S fEAE MR 5R
L ALIEYE (PP.H439>0.99); MR B/RAPP/K A B SWMHVIE AR, AB42KAB40/ABA2ILEE
2 R BU(FA) FAR DL K P TR BOR (MD) FHE AR, BRIRILEALSIRF . RFIMRA TR RELCSVD AT
MFFERREBEAREDHR FDFERERN . 4. MFABI2/KTFFH ABA0/ABA2 LU AH J 45 R CSVDR H
R SR CMBRI MR RS EE, HZAPOEREMREEE; APPSCSVDHIRBEEF—BWIE. AHF
FUNCSVD R AR EWIRE SR E VLRI BT SR T BAL IR

Xiid
ERHRIRES, pEREER, B/NLER, HERENUL, R

Causal Associations between Amyloid
Precursor Protein, Its Plasma Peptides,
and Neuroimaging Markers of Cerebral
Small Vessel Disease

—A Mendelian Randomization Study

EHAEE .

XELIH: 22, kiR, Z. e R IR A &R 2 K5 06 I A S bR SRR RS ]. IE
PREE 3 €, 2026, 16(5): 1764-1773. DOI: 10.12677/acm.2026.1651980


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1651980
https://doi.org/10.12677/acm.2026.1651980
https://www.hanspub.org/

&
A\
<
4

Yiwen Peng?!*, Longbin Jial, Yangfan Qin2

1School of Mathematics and Statistics, Changsha University of Science & Technology, Changsha Hunan
2Department of Anesthesiology and Critical Care Medicine, The Affiliated Maternity and Child Health Care
Hospital, Hengyang Medical School, University of South China, Hengyang Hunan

Received: April 19, 2026; accepted: May 12, 2026; published: May 21, 2026

Abstract

Objective: To elucidate the genetic causal associations between plasma amyloid biomarkers and
cerebral small vessel disease (CSVD), we performed a systematic investigation by integrating
Mendelian randomization (MR) and Bayesian colocalization analysis. Methods: Based on the sum-
mary statistics from large-scale genome-wide association studies (GWAS), we selected plasma
amyloid precursor protein (APP), amyloid-£ 40 (Af40), amyloid-£ 42 (AB42), and the AB40/AB42
ratio as exposures, and the full spectrum of neuroimaging subtypes of CSVD as outcomes. MR
analysis was performed to screen for potential causal associations, and Bayesian colocalization
analysis was applied to validate the reliability of the identified associations. Results: Dual vali-
dation from both analyses confirmed that elevated Af40/AB42 ratio and AB42 levels were signif-
icantly causally associated with enlarged white matter hyperintensity volume (WMHV) and in-
creased risk of strictly lobar cerebral microbleeds (all P < 0.05), with strong colocalization evi-
dence at the rs429358 locus of the apolipoprotein E (APOE) gene (all posterior probability for
hypothesis 4, PP.H4 > 0.99). MR analysis alone revealed that elevated APP levels were associated
with increased WMHYV, and elevated AB42 levels and Af40/AB42 ratio were associated with de-
creased fractional anisotropy (FA) and increased mean diffusivity (MD), while these associations
were not supported by colocalization analysis. No reverse causal effect of CSVD on plasma amy-
loid biomarkers was detected in reverse MR analysis. Conclusion: Elevated plasma AfB42 levels
and imbalance of the AB40/AB42 ratio are independent causal risk factors for white matter in-
jury and strictly lobar cerebral microbleeds in CSVD, and this effect is modulated by the APOE
gene locus. The association between APP and CSVD requires further validation. This study pro-
vides genetic evidence for the identification of early biomarkers and the exploration of etiologi-
cal mechanisms of CSVD.
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1. 518

Jigi /I8 1L & 95 (Cerebral Small Vessel Disease, CSVD) & FEUEE NN FITIRE T B iR LA ifi 14 A H
MR EER N 2 —[1]. FEMZERE L, CSVD RIAN— RIS KRB &, b
VAL KRN A i =15 5 A FH (White Matter Hyperintensity Volume, WMHV). [z B P4 fidi # 7€ (Lacunar Infarcts,
LI). it ifi(Cerebral Microbleeds, CMB) LA K3 K (1) il i [l [H] i (Enlarged Perivascular Spaces, EPVS) [2].
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AN, FEFPHEK & % (Diffusion Tensor Imaging, DT 5 00 45 #4 48 b —— 2% ] 73 7 5 $1 (Fractional
Anisotropy, FA)PEAE A 3455 B % (Mean Diffusivity, MD)Jt 5y, EAELEZS A HHBLAT,  Seet s i 1
JRAFHER A FIARA[3]. R CSVD Ak T UTE GRS 2 FH, (R 7E (098 B AR BT B A e
R, B MK,

AR, B-TEMFEE (I (Amyloid-B, AP RMIAE CSVD EIRHLHIF HIAZOMER, 23] 78Uk
Tz RE[4]. WEFCERM, JEMFERIA S A (Amyloid Precursor Protein, APP)M 73 i 52448, ARl
IR BRI IRAT M AR R LIRS R 2, FEAE R0/ I B 1Y) S i O, B 2 A de 3 0k o ke
I TSE A B AS S LA Y AR AT 5] AF 9 APP i 2R R B4 Rl =, AME IR 1 Ap Z KO
HIE ABA0. ABA2, UK HILLAE ABAO/ASA2), REELWL I APP HIAXI RATIRZS[6]. X LA M TR
PR 2 N AL T2 RGUTERRE R A g I BE DTRG0 B 2800 B2 R G0 MR BRI T S A9
&Y, NEEFL CSVD 4xilh R A BRI R EE A T ORI AL,

BEfE 2 U AL X AN BES IR R A R R 7T, CXFIidE Ap /K F5 CSVD HISKEETT T HIBER
%o FETREREPHI AL R REABE T T 20 M B, 2% AB38+ ABA0. Ap42 /KFFtE, 5 LI. CMB. WMHV
25 CSVD 1O B AR B A IR A0 G, oA AB38. AB40 i85 CSVD M SRIiCIZ AU A Fn 415
FEAEMASLRER[7]; KIA 9 4Ef¥) RUN DMC FTHETERAFIE— 0 R I, FELRIIK AB /KA Fg B CSVD
[ EALE, AT CSVD MK E, HAFE AB WA 2L 7 RS S ——AB38. ApA0 - ELKEL
FIUR S 5 1R SR R s BRI AT, ABA2 DIIRE SV T B A it 1ML [8 5 5 225 T SPRINT 5% (1A
FOMAESE, S vE R RE B 1 U L ABAO/ALA2 LUAE, 5 1R 15 5 WA S0 B hS A XU A ek B
INZLRI[9]0 AH FIREF ST NG BT, BETCVEHEBR IS TE VR AR R T4, LA Ap =5 CSVD
AR RAFTE R MR JOCHE, 3 R AR E ML IR SRR R B A AR M

8RB LA (Mendelian Randomization, MR) PA-5 % & Kl 2 5 AH DG 1 18 4% 48 S5 o4 T2 A% & (Instrumental
Variable, 1V), BEA GRS PER T IR A e 5 R MR SRR RR, ARZ 715 2KV 2 80T,
T S0 PR AT TSR 10] . 1M DU 3 A oA, s VAl R iR 5 45 R S IR ) — R R s R
[11], 3%3F MR BT % ORI, ARSI, RE DR R OGRS A B A et A SR E . (R, AW Fi
T ORI A B R A SCHRAR ST G s, A WFEA MR 5 DU e A i 7578, RGUR LI TE R
FER IO EY S CSVD MR F RS R R OCHE, B ER e I B B IR CSVD KAEHTH
BURTER, i i S ARR S008I 50 L HI B FE B R .

2. MRS
2.1. W

RERE R FE R A O br B CSVD Ak RAP A RA A8 5 AL [a] st A% [ O, JEiETEm it & A
JURRTE CSVD KAR B BUmAER,  [RI i e BEAT T 78 D8 SRAHE T AN 2 A B A 45 SR AHERR 1) R BR
AW FEEE S XA I AEAS MR 507 fURe 53 PR DU 3 g 7 e Ao e Rt 5t (B 1. Hodr, MR 70 H T4
T 7 A 7 F) ARV AE R ORGSR R Ie) PRLER ROE s 5 67 23 i DO FH - P X 2 B A L = i DR 2R AR S
58P 47 (Linkage Disequilibrium, LD)#7 KRR A N 2, B0iE MR B OB FERR KT 2 2801 S 801
BPRME, DRI SR DR 42 A4 B R i PR a8 A 2R AR

MR AT AR, KT TRARERHEM = /MO R 1) MM RE TR ES5iEntE
FIbR S5 85 TR AR AL SRR DG, 2) JZ k. THASSETM TR ISR &R 3) Hilik: TH
A AV R IE T B FR K Z 5 CSVD 45 R r= AN, ANFELEKT 2300k
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Bidirectional MR analysis
(Screen for potential causal links)
2
2) x Confounders
Instrumental variables 1 Exposure Outcome
SNPs (APP, AB40, AB42, (WMHV,FA,MD LI,
AB40/ AB42) CMB, EPVS)
= |

Colocalization analysis
(Differentiate true shared causal variants from LD confounding)

Figure 1. Study flow chart
E 1. #iniEE

2.2. BHAEKRIR

AHIE TR R IR A o AR BEN LA T T i, T BB R R 545 R R r 8, BIRIET 2
ANTF R R K I 4 F5E (R 20 SC I 70T R G s - 99N IR SR AR 72 38 Ll B B M LM BE 2% R & w4,
P 2 R B A F S, AR T AITRICE BRI, ol asMe B it .

AHIE 5 T FH () B 5 54, APP (prot-a-139) KI5 - ¢ [E AL WIAE AR JE TEU OpenGWAS Project 47 2
(https://opengwas.io/); ABA0/ABA2 LLIE(GCSTO11943). AB40 (GCSTO11942). AB42 (GCSTO11941)H3K 5
T+ GWAS Catalog 3 FF (https://www.ebi.ac.uk/gwas/downloads/summary-statistics).

AHFFE S 45 R 8 o, CMB (JRA2Y CMB 57k Wit 2 CMB)LL K EPVS ff] GWAS % K
JET GWAS Catalog 204 /% ; WMHV.FA.MD. LI [f] GWAS ## K5 T Cerebrovascular Disease Knowledge
Portal 4% JZE (https://cd.hugeamp.org/) -

2.3. TR ETHE

AP T KA [R] L S A 2 AR DGR 6, R 2 A ) B 3 Ve B 8 i AR S % &FX i
K APAO. APA2 IK- S ABAO/ASA2 LUAE 3 TihREN), LA TR A W2 MK P <5 x 1078 Dy [l 5 i 12 1
B, NIEBNZ D 5 PEARHE I FRAZ T IR 2 5 1% (Single-Nucleotide Polymorphism, SNP){f A fiik T. HAF & ;
EIXT APP, [RI4x 6 R4 2 35 PR I R A5 A BRI A 20 SNP B A 2, W IRERfE 4L CSVD % 3 Y[R S 41k Wy
S HTIINR I e 5 25 SR AT Sk, W Ik BMETR R 22 P <5 x 10°C,

B 5 383 PLINK 2.0 {43347 LD clumping 7341, LA 1000 Z I ZH THRIRRIH RS 3 iREE &%
W, ¥E clumping & 1 K/NA 10,000 kb 25K 1 kb P FHTRIE 12<0.001, &APSLEB AP
DX 3 P A f B S B P LB MK 1K) SNP. S ilit F it &Pl ik T HARE 158, R F &it&E > 10
1) T HAS RN 5 2 /R BEN LA 2B, DAREE 55 T B AR & £ 5 R SR BSOS o 194, F Seitk &
AN F =RAN-K-1)/[K(1-R?)].

2.4. LE/REEHI T HT
AWFFTIET R #E4.4.3 i), FIH TwoSampleMR £1(0.6.14 iR A) 585 MR 234, 40415727 H

DOI: 10.12677/acm.2026.1651980 1767 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1651980
https://opengwas.io/
https://www.ebi.ac.uk/gwas/downloads/summary-statistics
https://cd.hugeamp.org/

ﬂ:/%jz /_{_%

W77 Z2 IMBLZ(Inverse Variance Weighting, IVW)FIR /RS A 1%:(Wald Ratio): 42 FE R RFAEZ ME R T
AR, KR IVW VAT BRUER RN Al s B35k R R AR S AT RAR &, SR Wald Ratio V147
BIRAS A . [FIRS, SRA] MR-Egger [aIJH. DA b Ar 8, i s G AR 2 g #h 78 B0 IE 77 12

SEAE, DAyl G P A% A DR A S 25 R R 9 g e T T R AR B /D (A B — SNP). S EUH FLEK
BT IR R, BBt —2 5] AT MR-APSS (Mendelian Randomization Accounting for Plei-
otropy and Sample Structure) /7 iEBAT N FE 3 HT[12]0 12715 RFIE LA LA BERAMABREUEETE L
ZHAGES, FHERURABAHEL NRH RN a0, A BB KCF 2 AR E S
w2, BEFE LRGN T, #RALTE RS AE H SRl i B RSAG T

AW FCIEL — R RS U AT, IR SR AT S RA Cochran’s Q A58 P4 %% 1. 2 AR &[]
ISR RN R K280, kG2 MR-Egger B % 5 /R BEALAL 22 20 ik 25 AR
{E 2% (Mendelian Randomization Pleiotropy RESidual Sum and Outlier, MR-PRESSO)#) 4 e i 40 47 25
FIWrs RN RH B —%(Leave-One-Out) 7 Hr e ik &5 AR e 1, I8k iZ G BR A~ SNP, WLEERR AR 5
KR RN THE AR AL, LR S0l mT e 5 i 45 2R 10 e B A .

2.5. DIMERIEEGL 47

RS X 3 bR dE MR 23 BT A ORI S22 ORI, A R S S S i DR BB AR S Bk By, B2 AN 52 JR 6 LD
TRARFZ, AHEFEIE coloc R AL(5.2.3 KA EAT A7 A4 Sk DU ks 67 20 #r o 0 T L AR R0 i o £
B HIREAN T3 SNP, MBI R ML RIFRI GWAS B, $2RELIZ L SNP AL 200 kb & I
WHTA SNP KL a4t &

L AL L 2 Al 0P BRI 5 I8 2R (Posterior Probability, PP), A 15 3 (H3)$E 1% 3E K 41
DX I P 5 TR DR FR AN [ (1 R SR AR 3 SR IR (A7 E LD VR %) s B8 4 (H4) M2 BH P R pobR e =2 o — DR IR AR 5
AW TR HA 1) )5 30 ME =R (PP.H4) > 0.80 5 X 3R 3E 8 SR , 878 — F AFAE A% 7 2 TH 9011 11 3 [R50 [

3. 58
3.1. MR SR

A I dn B R BEALA 2 AT 45 SR B, MR MR SERFE B A SAR 5 5 CSVD 2 i 42 545
RO 2 8], A1 35 R R R (4] 2).

EF%t APP, AHFFILTHIEH 14 ANJRSL HA R SNP 1N T HAR &, BN BN ARER IVW 204
SR, BARTN A M APP ACET S, 5 WMHYV G (88 0 5 525 15 = KR SCHE(OR = 1.063, 95% CI:
1.019~1.109, P = 0.005), iX—%5E 155 T MR-APSS &5 Ho Al #b 78 7735 s At 1107 170 10— B Fr

S FALBETH e B BAANG 2% SNP. KR Wald ratio A A 01 7710 APA0/ASA2 LLIE S Ap42,
SER IR ZHEX CSVD 12 Mk 5 O S5 M 4540 A AE 2 RE A o AR R KR DT TR, B I LR
AP/ APt H 5 WMHV #7K(OR = 1.368, 95% CI: 1.208~1.549, P <0.001).CMB & 4= X[ 1 J1(OR = 2.897,
95% CI: 1.568~5.351, P < 0.001) LA S /™ #& fixi it CMB JXJ5: 34 I (OR = 3.348, 95% CI: 2.078~5.394, P < 0.001)
BIEE R ARG R, [N, M2 Ap42 IREERITHE, HEZEWI T WMHV #i£i(OR = 1.490, 95% CL:
1.272~1.745,P <0.001). CMB X% (OR = 3.867, 95% CI: 1.772~8.438, P < 0.001) S ™% fii i CMB JX[%:(OR
=4.649, 95% CI: 2.535~8.524, P < 0.001).

FE B HOR A R PP, Wald ratio 70 HrR B, LK Ap40/ApA2 LT, 2 FECFA B
f&(OR = 0.520, 95% CI: 0.301~0.897, P = 0.019)LA Kz MD &3 J+=(OR = 2.624, 95% CI: 1.503~4.581, P <
0.001); i, M3 Ap42 K ETH, W5 FBUROW 76 SEVERBIA A7 AE WA LR SRR, SRI FA FE{IK(OR
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=0.435,95% CI: 0.218~ 0.870, P = 0.019)F1 MD J}(OR =3.410, 95% CI: 1.679~6.925, P <0.001). _LikFET
H— T HASE ] Wald ratio ‘2 EE5 R, K WIEPIN Z RPER IEF) MR-APSS 74T 1432 1 23 ENIE.

ORI SRAE T AR, AP AREEAE 2 AN T AR RN APP 5 WMHV [OCHE, k7 7 )™
R BB 0 #T o« Cochran’s Q FrBG s F IR, AT SNP Z [AIAAFAE 2 % F R EIVW 7% Q=6.488,
P = 0.927; MR-Egger #%:: Q = 6.010, P = 0.916); MR-Egger I A & B2 177 181 7K 1 22 %5k
(Intercept = 0.007, P = 0.502); MR-PRESSO 4 mifar i it —UE S0 i 3 2 BUETHU(P = 0.935),  HoRAM
FIFEHBRABAE R, BGNE R SR, B 5B SNP Jo& 55 R RN AS THE KSR
e (& 3), BB APP 5 WMHV 2 8] ()35 5B, JREE i o — 10 57 8 S 3T 5 0K 50 o

3.2. AL ERL TR

itk — R UE MR Zr A R IR ORI, 2 L S AL A2 {5 S 0k 5), 1dE LD 7= AL B PR 14 25
B, KT A MR iR E ISR, BT 7 I E AL (K 4).

TEBE ) JE S R{E.(PP.HA > 0.8) T, T4 R EoR, MRGEMmEEE AR EY S CSVD R WA,
1E 19 5 YR 1) rs429358 FE K HE(FE K 4 : APOE)AMFAERG B 1 L @ A EHE « HARTI &, M38 ABA0/ASA2
EEfH S WMHV. P28 CMB ¥R S I E MR 5, ZF IR E— R R A 0 e i 2 35 KT
0.99; S5t , M3 ApA2 /KF5 WMHV. %Kikt CMB, 75 [/ — & K s B T s stk 5,

PP.H4 tH13%°KT 0.99.
Exposure Outcome Method nSNP OR(95%Cl) P-value
APP WMHV MR Egger 14 " 1.02(0.91to 1.15) 0.737
Weighted median 14 b 1.04(0.98 to 1.10) 0.214
Inverse variance weighted 14 Ib 1.06(1.02 to 1.11) 0.005
Simple mode 14 llh 1.02(0.93t0 1.13) 0.642
Weighted mode 14 lltl 1.03(0.93 to 1.14) 0.609
MR-APSS 383 » 1.02(0.93to0 1.11) 0.746
AB40/AB42 WMHV Wald ratio 1 : L2 1.37(1.21 to 1.55) <0.001
MR-APSS 372 : ——i 1.69(1.36 to 2.10) <0.001
FA Wald ratio 1 !-H: 0.52(0.30 to 0.90) 0.019
MR-APSS 371 n-ll 0.79(0.63 to 0.99) 0.041
MD Wald ratio 1 : 2.62(1.50 to 4.58) <0.001
MR-APSS 371 | —o—t 1.44(1.1510 1.80) 0.002
Mixed or Strictly deep CMB  Wald ratio 1 : p——————a——> 2 90(1.57 t0 5.35) <0.001
MR-APSS 367 1.21(0.99 to 1.46) 0.060
Strictily lobar CMB Wald ratio 1 : ————e—> 3.35(2.08 t0 5.39) <0.001
MR-APSS 373 l‘—o—' 1.54(1.01t0 2.34) 0.042
AB42 WMHV Wald ratio 1 : o 1.49(1.27 to 1.74) <0.001
MR-APSS 336 | —— 1.98(1.49 t0 2.63) <0.001
FA Wald ratio 1 H—': 0.44(0.22 t0 0.87) 0.019
MR-APSS 336 '-0—:4 0.72(0.49 to 1.07) 0.104
MD Wald ratio 1 : —————0—> 3.41(1.68 10 6.92) <0.001
MR-APSS 336 : ——t 1.62(1.21t0 2.18) 0.001
Mixed or Strictly deep CMB  Wald ratio 1 : @ 3.87(1.77 t0 8.44) <0.001
MR-APSS 332 o— 1.28(0.99 to 1.67) 0.062
Strictily lobar CMB Wald ratio 1 : ———> 4.65(2.54 to 8.52) <0.001
MR-APSS 336 :-—0—1 1.73(1.05 t0 2.85) 0.031
P<0.05 was considered statistically significant 6 1' 2‘ é 4‘,

protective factor risk factor

Figure 2. MR analysis of significant results forest plot
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Figure 3. Results of leave-one-out analysis for the association between APP and WMHV

[E 3. APP 5§ WMHV XEHIB—ENtheE R
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SERLEER, AT JIHSCRR T AT MR AT AR EE . >0.99 RIS MR R, SME MK Apa2

IKF Ko ABAO/ASA2 ELAEIERAS, 5 CSVD s =G L H2& A #5405 5 A i CMB) IR L 2% | B A
LRI AW AR o IXAMLHERR T AN R B0 A2 57 Ab T R — R AN T By SR it £, 58 A IBEAE ML JZ 1
TRFEIESE T M3 G MR B A 2 W 7 CSVD I FRE AR (K B 5 S5 .

25 125 R
769449
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Figure 4. Results of Bayesian colocalization analysis

B 4. MMHETREM DGR
4. WHig

AW T FE T R A S R4 R B, B4 MR 5 IUH e M0, REUHR T T ML SE R R A
5 CSVD Z4EME AR F WAL Z MR SO BE ML R ILZ: 4 MR 53 T SR IGIE, 4k
JA M Apa2 KV Tt o ABAO/ASA2 LLAE AT, & WMHV 3 K F1 R i i CMB XU 38 i i ] 552 DR 3R X
BRI BEONEERE, FIRFFRICEAE 19 5 4t/ rs429358 JE R EEAL, JRILH T ARGR L E 532
IEHE(PP.H4 > 0.99). [ MR 43 # K &I CSVD R AN M5 Bie 5 A bR S S R SRR, i —
B EE T VERRE R AR CSVD R T AESE K 5 R AZ O HES

AT LR, 5 Ak K FF I 97 (Cerebral Amyloid Angiopathy, CAA)ZEAT 1Ak 7 # AR 340 K S
R G . UL ABA2 NARR IS BURTEIEMFE 2 K, 15 K2 B R RS I A BE R SR URRRT, 251K
PAFPECSIRAS R SO BAS R A X . — D7 T, e R BUZ 0 B E & 1 - L4, &
B E R . ARG LN R A2, IR R e B Rk R 2 S R UM B R YRR, R AR
2 PR XA I BRI A1 13]; T, I BE SR B AR MRS R, 2 I 53 A RS A 1
WWRTTRE Ty, SBUSIEHA . KN 7 FE T DA S I Ao B R R, i i 2 o 2R3 10 T Sl I dR S B 5%
WU, FIRBPE G IR RS 2 H T R vRIB R IR SR A, RARINEMAZ S b
WMHV i faf (RN 14] [15]. fBIHRUL, Ap42 MKILLLAE M RAT, Sibr Bidfmk CSVD il 5 H ifn X
HRERAT i OO IR

BN EE ), AW AU 3 A A R I, IR K WMHV 5 CMB R S OGEK, 7E rs429358
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