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M—%FILA (NO) KPR iE T gie M (AR) . U HICE I (Tauw) FUBERR LM HOCE A
(p-Tau) KW, L% EEH PCR (RT-qPCR) &I A& 4R X R H 2 I8 H E4 (ApoE4) |
HERL (PSD), BREER2 (PS2). FMAMR KL AME M 3 (Caspased) . /M CHEAZIAL
(SORL1), BIEMFERIAEAZY#E 1 (BACED, SMIASHF1 (HIF1D), #HF kB (NF-kB). BIE K HE
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FIAD 4B L7 H SOD i v B A% (P<<0.05), CHEGPEM MDA K Hey K F-H 2 THE (P<C0.05);
AD 28 5 17 GSH-Px % P W B B A% (P<<0.05), NO KW &I+ (P<<0.05). 5 Se-AD 4 H
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PS1. Caspase3. BACEL., NF-kB fl APP mRNA ik KW i F5 (P<<0.05), PKC mRNA &k
K B (P<<0.05); AD 4 H L+ PS2 mRNA F35 /KW Ik /5 (P<<0.05); Se-AD#H
FUAD 4B M H AB mRNA FiE KB T E (P<<0.05), Z5: ADEHF M T SOD. GSH-Px
1 CHE %, MDA, NO Hl Hey /K, AB. Tau ik A Ml p-Tau & A 7K F LA K 4 J4 i %  ApoE4
PS1. Caspase3, BACEl, NF-kB, PKC., PS2. ARHI APP mRNA kK441, AT AD##H
G RIZWi 5% &R X AD A —EBCEE . HAEFIBLES 080 i 21 208 A 40 07 X Ik AD AR
KF R PS2F1 AR FRIXFH K.
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Expressions of peripheral blood related biological markers in
elderly patients with Alzheimer’s disease and intervention effect
of selenium-rich food

SUN Weiqi', ZHU Lingyu', XU Xiaolei', LIU Ying?, LYU Hongmei?, LAI Yahui'
(1. Department of Nutrition and Food Hygiene, School of Public Health, Beihua University, Jilin 132013,
China;2. Department of Clinical Nutrition, People’s Hospital, Jilin City, Jilin Province, Jilin 132002, China)

ABSTRACT Objective: To detect the biological markers related to Alzheimer’ s disease (AD) in the
peripheral blood of AD patients, and to explore the activities and levels of the antioxidant function indexes
and the expressions of related genes and proteins in the blood of AD patients and the changes after
intervention of selenium-rich food. Methods: The Mini-Mental State Examination (MMSE) combined with
electroencephalogram or brain CT and clinician diagnosis were used for screening AD. Fifty-six elderly
patients with AD aged 75—90 years old were selected. Among them, 28 cases were selected as normal
diet group for AD (AD group), and 28 cases were selected as dietary selenium intervention group (Se-AD
group). The patients in Se-AD group were given daily dietary selenium supplementation (increaseing dietary
selenium by 15—20 pg per day) for 3 months. Meanwhile, 30 people with the same age were selected as
healthy control group. The activities of serum superoxide dismutase (SOD), cholinesterase(CHE), and
glutathione peroxidase (GSH-Px) and the levels of serum malondialdehyde (MDA), homocysteine (Hey) ,
and nitric oxide (NO) as well as reagent kit the levels of serum B-amyloid protein (AB), and microtubule-
associated protein (Tau) and phosphorylated microtubule-associated protein(p-Tau) of the subjects in various
groups were detected by and enzyme-linked immunosorbent assay (ELISA) method; the expression levels
of apolipoprotein E4 (ApoE4) , presenilin 1 (PS1), presenilin 2 (PS2), cysteinyl aspartate specific proteinase 3
(Caspased) , sorting associated protein receptor 1 (SORL1), B-site amyloid precursor protein cleaving enzyme 1
(BACE), hypoxia-inducible factor 1 (HIF1), nuclear factor-kappa B (NF-kB), B-amyloid precursor protein
(APP), protein kinase C (PKC), and AB mRNA in peripheral blood of the subjects various groups were
detected by real-time fluorescence quantitative PCR (RT-qPCR) method. Results: Compared with healthy
control group, the serum SOD activities of the patients in Se-AD group and AD group were significantly
decreased (P<C0.05), while serum CHE activity and the levels of MDA and Hcy were significantly increased
(P<C0. 05) sthe serum GSH-Px activity of the patients in AD group was significantly decreased (P<C 0.05),
and the level of NO was significantly increased (P<C0. 05). Compared with Se-AD group, serum CHE activity
and the level of Hey of the patients in AD group were significantly increased (P<C0.05). The expression
levels of ApoE4, PS1, Caspase3, BACE1, NF-kB and APP mRNA of the patients in Se-AD group and
AD group were significantly increased (P<C0.05), and the expression levels of PKC mRNA were significantly
decreased (P<C0.05) ; the expression level of PS2 mRNA of the patients in AD group was significantly
increased ( P<C0.05), and the expression levels of AR mRNA of the patients in Se-AD group and AD group
were significantly increased (P<C0.05). Conclusion: The activities of serum SOD, GSH-Px and CHE and
the levels of MDA, Hcy and NO, the levels of AR, Tau and p-Tau proteins, and the expression levels of
ApoE4, PS1, Caspase3, BACEL, NF-«B, PKC, PS2, AR and APP mRNA in peripheral blood of the AD
patients may vary and can be used for clinical diagnosis of the AD patients. Selenium-rich food can improve
AD to some extent, and its mechanism is related to reducing the oxidative damage of brain tissue and
decreasing the expression of AD related genes PS2 and AR.

KEYWORDS Alzheimer’ s disease; Selenium-rich food; B-amyloid protein; Homocysteine;
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Microtubule-associated protein

BT JR ok v 2R 9 (Alzheimer’s disease, AD) J&
— AR ALY R 2B AT R, AD ik 1] 2 B EL
RARBL, 652 LA ANBEm k. HETE2: b JCrE
FE BT IE B AR YT AD. BFgE Y o FE L
WHrEY, WRwEMmAEN (B-amyloid protein,
AB) Hl 4 A & | H (microtubule-associated
protein, Tau) 7E AD I PRAE AR i 80T C 76 8 hi
AP SR, XY S K5 AD B #&
T 5 R0 B2 22 W SR AG T KO SR IE A OGO &, R
Loy 5t ] e T BO 2R A A LR R T A, AR
FHOCHE . AL 6 AR M AH DGR I B s o il A
REZENMEICE, WXT4ERP i R4y
R EAEEEM, 5 AD KAFH RE, #RHME
JCE A AT AT BE s AD AR E I 40 i A
E=R AR v S N i A S DR T ¥y e Sk = R i
Wl 2R R R AN RIES ARIE ML
JiE BT 3 A A % D) DR HE O N A R A R SR
ST 712 AN 7 % o 2N R R B 7YY 3T T &
PRIEIAE R Y KB T AT R et
AATEE Y, BETE RN SRR RN . AR 8 T
Wi X, HBRAE N, WE 2023 4K M
A 608 % LI B AT 626.83 7 A, HEI#H A AD
P R 9 1 O 1 RS WL ARGE o ARSI AD 2 4E NSk
JA ARG ER B, DL SRR AR, R T il
WETHL, B AD BFE NS A SRS .
15 AD & A myA G vE, v AD B I K12 B &
B A o Y I A AR A
1 B{HEFRE
1.1 2Z2EMNAMNE RNARBOUK . RNA B # )
Aol A R RAE YR AR AR, Ak
Y B AL (superoxide dismutase, SOD) . N &
(malondialdehyde, MDA ) . 17 i i ( cholinesterase ,
CHE) . & H ki A4k Wl (glutathione peroxidase,
GSH-Px) . —% kA (nitric oxide, NO) Fl [ £}
& 2 (homocysteine, Hcey) i & W A B
U AEYIESE R, AB. Tau B2 b (U5 A OC 2R
H (phosphorylated microtubule associated protein,
p-Tau) F§ B 2 5% W K 5t % (enzyme-linked
immunosorbent assay, ELISA) a5 & W 7 w03
IR AR R AR AR . &2 R IR
BHEOH (RS, D3024R) M [ b5 K e A1)

WAL g A R A A, SERF S O6 2 7 PCR (real-time
fluorescence quantitative PCR, RT-qPCR) ¢ (#l% .
CFX Connect) Fi4: A ahfitn{l (A% : EL10C) I
F 3% Bio-Rad /A #], PCRAY (FI%. ETCS811) Wy
At AR MR A YR A R A A .

1.2 HAKE 2022—20234F T M & Mkl
7 DX 4 A F% 2 LR AL IR B2 5 Bl AL 4l B 75~90 %
ZHEN, R R & & J1 & R (Mini-Mental State
Examination, MMSE) %54 fisi # & 5 s C'T Fll PR
PEA 2 Wi AT AD iy, 99 AT HAR G B AD B3
B ARl 1 H B AR AAE BRSNS . AD B AR
HE: OFFE AD Sz Wibn s O J0H il ™ 5 4% 51
PEG ; QNI BRI e R, @M ImIKEAR 2. HF
BrbmfE . @ F Al R A R R OFF & HA
Kmpgems#; O K EIRFERE ; O &M E IhngkE
38 s © 2 [ Ab T 5 Fhoge i 1y i 351 B 150 55 iy <<
64 H. Frfi ik (BUkE i) &% A7
HA, AR KM E BB B 2R B 4
AL (EHE AL S . 2020-26)

1.3 #HAHp4m 9 AMMSE &FREH<24551)
A AD B FE 566, Hpb 28 BI/E N AD IEH k&4
(ADH ), 28 BI/E IR T4 (Se-AD 4),
[i] B} Frk7 B[] 46 0% 1) MMISE %15 4> =25 73 i B 5¢
XF 4 30 NAE R (R X B2 . Hovb Se-AD 4 B & H
HARE LU A OK B (A & 300 pg-kg )
o RIS E A& i 380 pg-kg ') AMl, HEZE3A
A, & MK ETE 15~20 pg.

1.4 Ak st® AL, Se-ADZ . AD 4
gt e 0T BEZH 3 N RS W E AT R 5,
ik 25 0K A R IR A — 5 43 S B T Bt B Y
Has o, FEE R R B 30 min 5, K I RORE
O A5 B 13 AR AT A DG A AR AR s 3 B3 mL
A A B T RE Ak R BR BT BE R A
— 80 CrKA T IR-AE, FH TR SCEER mRNA Kk
1.5 XA &AM X B RN L 0F P SOD.CHE
#2 GSH-Px #& P & MDA Hey #2 NO K+ $i IR
G UL B AR A TR AE A I A5 48 AR X N DK A
WG (A) ., Fie B & ud W 95 31 534 56 95 B
T T AKF

1.6 ELISA x4 9 & A5 % 55 % & 7F & AB.
Tau#e p-Tau & @ K -F KH ELISA %, M5
& UL B AT ERAE 4 A SR T 450 nm
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Ab I AR, AR & U B RS EA
K-

1.7 RT-qPCR#&R AR F ik P HIEE G
E4(apolipoprotein E4, ApoE4). % % 1 (presenilin
1, PS1). ¥#% % 2 (presenilin 2, PS2) . ¥t & &
X A & B %& & 8 3 (cysteinyl aspartate specific
proteinase 3, Caspase3) . & % B X & & £ 4k 1
(sorting associated protein receptor 1, SORL1) .
B- b H AT R E & BL 8 B8 1(B-site amyloid precursor
protein cleaving enzyme 1,BACE1). # & # § B F
1 (hypoxia-inducible factor 1, HIF1) . #& B F kB
(nuclear factor-kappa B, NF-kB) . B &8 # 37 4k &
& (B-amyloid precursor protein, APP). & & ¥ &
C (protein kinase C, PKC) # A mRNA %k iz K
P OBl mL 4 amm A 3 mL Z0 4 i A, A
1 mL RNA IR . 100 pL &5 . 550 pl. 5
WL, 1 mL 75% L BEAN 15 pL RNA ¥ fif WV fi
RNA, fRBCE RNA . Kl RNA ¥ B 5 2847 S 2 &
Wi S RN, A2 B S 200 pg- 1T HC10 pL

A RNA G SER N, R4 : 25°C. 5 min,
42 °C. 30 min, 85°C. 5s. HU2.0 uL W %=
(cDNA) T RT-qPCRAX L 58 BUY 14, ¥ 34 51 -
95°C. 30 sHiZE M, 95°C. 15874k, 60°C. 30s
BK/IE AR, A0 MR, 65 °C~95°C. B
0.5C, REIWINES . K2 EIHEAM
B mRNA KKK SIF5 0K 1,

1.8 % F o4 KA SPSS 26.0 4 i ik 4 ik
PGt 24500 o £ ARG 1M SOD . CHE 1
GSH-Pxifitt, MDA, Hey fINO K, AREH .
Tau 2 1Ml p-Tau 8 1K K i H ApoE4, PS1,
PS2. Caspase3. SORL1. BACEl., HIF1. NF-
kB. APP. PKC Fl AR mRNA ik K F 3 545 4 IF
Bordi, latsFon, 24 0 R A 580 H R
FHE R 2207 2543 B, AL TR RE A 17 85099 9 LE R
SNK-¢ ¥ 8. LA P<<0.05 N 22 % 4 i 278 XL,

2 &5 R

2.1 ZABRsFZbFE P SOD, CHE = GSH-Px &
A Z MDA, Hey e NORF 5l FE XS H4 HhAs

#£1 RT-qPCREIYIFF]
Tab.1 Primer sequences of RT-gPCR

Primer Sequence Fragment length (bp)

ApoE4 F:5-CTGCGTTGCTGGTCACATTC-3' 146
R:5-GTAATCCCAAAAGCGACCCAG-3'

PS1 F:5-TTACCTGCACCGTTGTCCTACTT-3' 188
R:5-TCTTCTTCCTCATCTTGCTCCAC-3'

PS2 F:5-GAGCAGAGAGGAGGCAATGG-3' 191
R:5-CGAAACAGCAGCCCTTATTTG-3'

Caspase3 F:5-TGGAAGCGAATCAATGGACTCT-3 170
R:5-TGGAAGCGAATCAATGGACTCT-3'

SORL1 F:5-TCTACATTGAACGACATGAACCCTC-3' 298
R:5-ACACACACAAACACCTGGTCCT-3'

BACE1 F:5-TCATTGTGCGGGTGGAGAT-3 149
R:5-GGCTGCCTTGATGGATTTG-3'

HIF1 F:5-TGATTGCATCTCCATCTCCTACC-3' 177
R:5-GACTCAAAGCGACAGATAACACG-3'

NF-kB F:5-GACGCATTGCTGTGCCTTC-3' 91
R:5-TTGATGGTGCTCAGGGATGAC-3'

APP F:5-TGCAATCATTGGACTCATGG-3' 164
R:5-TCTGCTGCATCTTGGACAGG-3'

PKC F:5-TGACTACATCGCCCCAGAGA-3' 82
R:5-ATAAAGGAGAACCCCGAAGGA-3'

AR F:5-GGGTTCAAACAAAGGTGCAATC-3' 198
R:5-GTTGGATTTTCGTAGCCGTTCT-3'
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Se-AD ZH F1 AD 41 i & 1M 3% o SOD i ¥ B &8 F% ik
(P<<0.05), MDA K T+ (P<<0.05); Se-AD 41
5 AD 4 SOD I ¥ MDA /K F 8 22 S T 4 2%
B (P>0.05). SN HA L, Se-AD Al
AD 4 8 3 1 ¥ o CHE 7 ¥£ 1 Hey 7K - B & 7 =
(P<<0.05); 5 Se-ADZH b4, AD 4 & #F 1k +

CHE &R Hey K Tk (P<<0.05). S1dfk
XFHEZH HL S, AD 41838 I o GSH-Px 17 14 B &2
FEAL (P<<0.05), NOJKFB & & (P<<0.05);
fd B X 1B 2 5 Se-AD 2H GSH-Px i # FI NO /K [t
WERTGIFEEL (P>0.05). W#E2,

R2 FAVIXTR M F A LB PRE Rk P

Tab.2 Activities and levels of related indexes in serum of subjects in various groups (z+s)
Group SOD CHE GSH-Px MDA Hcey NO
[A,/(UmL™ D] [A/(U-mL Y] [e,/(pmol-L D] [ey/(umol-L™ ] [¢y/(pmol-L )] [¢,/(mmol-L"")]
Healthy control 30  116.03+15.82 8.78+2.43 18.41+3.23 33.504+10.45 18.014+5.91 17.454+1.48
Se-AD 28 102.47+7.28 13.65+3.74 16.44+2.78 45.70+8.11" 26.51+7.36" 20.1343.26
AD 28 85.67+7.90 18.494-3.64™ 13.04+2.40 63.09+6.92" 38.78+£8.56 22.57+3.59"

"P<C0.05 ws healthy control group; “P<C0.05 vs Se-AD group.

2.2 2R FEoEF AR Tauf p-Tauk §
K SRR R, Se-AD AL HIAD 4 B
M AR, Tauflp-Taufk FH/KFHH BT (P<
0.05); Se-ADWH 5 AD UK ZER LT E X
(P>0.05)., W#3.

K3 HAUAPFRNERMEHHREHKF

Tab.3 Levels of related proteins in serum of subjects

in various groups [xts,0,/(pg L]

Group n AR Tau p-Tau

Healthy control 30 0.3540.08 0.284£0.07 0.8040.14
Se-AD 28 0.40+0.09° 0.34+0.09° 0.95+0.16
AD 28 0.42+0.13° 0.37+0.11" 0.98+0.21°

* P<C0.05 s healthy control group.

2.3 B @A RN H kP ApoE4, PS1, PS2,
Caspase3. SORL1., BACE1. HIF1. NF-kB. APP,
PKC #» AR mRNA & & K-F 5 FEx B2 e,

Se-AD 41 Fil AD 41 B 58 %t % 1L & th ApoE4 . PS1.,
Caspase3., BACE1l, NF-kB 1 APP mRNA 3 ik K
SEIA TR (P<<0.05), PKC mRNA F£ikK 1
B AR (P<<0.05). S{@mEx A i, AD4A
BB L T PS2 mRNA £k KW BT 5 (P<
0.05); fHFEX B4 5 Se-AD 41 PS2 mRNA % ik /K
F B ER TG #E L (P>0.05), S@HxE
H A, Se-AD 41 Ml AD 28 H % I % P AR mRNA
FIRAKEH W BT (P<<0.05); 5 Se-AD 4 It
B, AD B M AR mRNA £k /K F B 8 T+
o (P<C0.05) o £ 2 #F 58 X5 4 1 ¥ SORL1
HIF1 mRNA £k Kb 2R LG FE L (P>
0.05), W4,

3 3 8
AD KRR IRH RALH Z 42, HTZiAh
SE AL RN . B2 T AE T RN A 2 3% I Ak R 4R 5 R AE

£4 FUMRXNFMBE T AD HHEEH mRNA FEKF

Tab.4 Expression levels of AD related gene mRNA in blood of subjects in various groups (xs)
Group n ApoE4 PS1 PS2 Caspase3 SORL1
Healthy control 30 0.334-0.08 0.544-0.10 0.2840.10 0.6140.18 0.7640.17
Se-AD 28 0.57+0.15" 0.83+0.15" 0.3440.09 0.97+0.16 0.73+0.16
AD 28 0.6540.13" 0.92+0.12° 0.61+£0.22" 1.1240.20° 0.69+0.19
Group n BACE1 HIF1 NF-kB APP PKC AR
Healthy control 30 1.164+0.13 0.9140.20 0.374-0.09 0.38+0.11 0.7040.12 0.44+0.09
Se-AD 28 1.47+0.14 0.9840.19 0.56+0.07" 0.5940.14" 0.5340.08" 0.62+0.16"
AD 28 1.58+0.09" 1.004+0.23 0.58+0.12" 0.70+0.15" 0.49+0.10" 0.81+£0.14™*

" P<C0.05 s healthy control group; “P<C0.05 vs Se-AD group.
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AD R/EREPRETMEMN . AFRERER:
AD % 13 th SOD 1 GSH-Px i P B, MDA |
Hey fINO ZK-F Je CHE 3 PE b, Ui AD B8 & it
ARG, T A N EeRE, Ak T
R, o] B 0 B 45 JE B0 T, R i 4 B )
SHEONMBER . Zad 34T BE | A T AT T
J5, Se-AD 41 835 13 1 GSH-Px i 1 1 NO 7K
SR R4l . BEA RS Y BoR . 2k
Pk B TE AD I ARE R H B0 AT C 78 il 41 20 55
o, s BT B K S AD BB L R R )2
1SR = K I AR COE R, R B aX 269 T ] g
S SO A U A AL, BT R AL R G AN
SHAD BEMARMEARME. HEMLRSEH
AR R R P BT AEAE R AT, DA R R R N
fif ' SOD Fl GSH-Px fE 1 ¥ Bk A 1A A& 248 38 i
R A A R AL, PR A AN 2 B A R
M0 . IR BE R S0 R B 9T E B S R AD A
DInepeftn) FEM B RS, Fit, IHGHAE ) 6E
H PR 52 AT LA el A i D g . CHE 76 I 68 fig fi 15t rh
B ECHEZEEM . R EE R UL, TG EE 2870
P45 A0 5 fih £, B R AR = 2 AD KA i LR 2 — 1
AD f8 35 G658 P 28 2 386 1) BB IR 3R B Ry 1212 A 2
1 R AR DL S AT O RE R T MDA S R AR 4
MY bR EY), HAKCFRE6E R AR [ 2
M BRAE S . NOEN — Rl 288 0T, 7EM4 R
G A EEEN, HS5ICICm¥ET /BB R
Hey J& W i & W AR g b e =4, B F o - 4
Hey /K TF R VRN AD B AE W28 4n 59 .

ARBFFE 4 B B R . Se-AD 41 H AD 20 5 3% 1L 15
AR, Tau Fl p-Tau £ F1 7K - %5 fg B xf Bl 21 B &
T SRR AL LAY, Se-AD 4R AD 41 &
M # ApoE4, PS1. Caspase3, BACE1l, NF-kB
FAPP mRNA FiE¥ B, PKC mRNA ik
IKT- B AR S IRA g, AD AR E
M PS2 mRNA 35K FH BT, Se-AD 4
Jo BB AE 4k Se-AD 41 F AD 41 R A I AR
mRNA &3k /K5 4a e X IR 40 B B T = s 34 2R,
# SORLI1 Ml HIF1 mRNA ik 7K 4 25 7 L5
ES -8

o WoR: EADRW, BOXEEZ R,
BN N B 2 1% B A AR TE RS R 22 U I Tau 2B A
#Ul. AD A e, SR (W APP) RAH
X, APP#M R4 AR, & FEABRM Tautk MK

MR, EWRR ZHEMA (presenilin, PS), MM
IR ZEGAE . A A IO 2R R ) E P05 55— &R
Sl LR AL, AT 5] & AD Y. SORL1 ff APP 43
Be, > ABRIIE HG, Caspase3 1F 4 I T3 B 1) —
B, R g R AL AT T, fRUE AD R R R Y
BACEL X FK -3 WA, 78 5k A A i 21 21 BACEL
mRNA % ik K48 & . BF5E ™ R . APP Ml
BACEL mRNA 7£ AD fixi 41 211 5 X i 28 00 b & 5k
KB T . H AT ApoE JE R 22815 AD Ay
KV L %, ApoE4d (BIKEHERN—F) £
e T FLEE R, 5 AR RS Y 2R AN
J1, RADB KR FEZ— . NF-«kB HA #KIG
EESRINTIBE, BB NS L O B AU Ak S R T An i
B, HE A F 90 E S N AR T, R Y R .
AD H T T 4 20 b NF-kB 5205 B R S 08 A 40 i
#% HAE i Caspased ¥ 7% 5%, fi Hi R k5% . PKC
e 0% W W2 fb APP L 22 212, F 0 (f o- 53 W0 i XF
APP W YIME 8, > ARMIE AL, WA
AEREAS, Pk PKC 2k A2 F AD R JE B s

ABEFE H Se-AD A & AE N 23t 34 H & il
Y F i, M PS2F1 AR mRNA ik /K - B i [&
ik, PS15PS2fEJE T PSHH, PS2BEM 1Ly />
WA APP 2%, T = A AR B R AR, B
G 6 Jik 20 20 P RE 9% [ IR PS2 1y ik, ik — b
AR, X ADH —E M EEH .

AW 5T H Se-AD 405 AD 40 H # 1L 7%+ SOD
M GSH-Px & ¥E & MDA FINO /K-, AR, Tau
£ R p-Tau 2 (1K F PL J B3 1 h ApoE4
PS1, PS2, Caspase3, BACELl, APPHIPKC mRNA
TR e 2 R G 2 X, AR A )
il G IR ZH 03 i R B . i B VT R 5 AR BIF 5 A M
BRI AT OG, o i — 25 0F 5% 4 0 b 58 1 2 ) Bl
1B AD S BE T LA

Pl AR

J A AR & P I TE A i o8 o

fEE AN

INJERF 2 59 AR . B STITT A e SRS, R
WRER/NGES 5 LR B BRI, X2 B S 5
IR W RAEACR A, WS 5 Bt SERIRIE AR
k.

(&% 3k ]
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