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[ABSTRACT]

cervical spondylotic radiculopathy (CSR) and its impact on the nitric oxide (NO)/cyclic guanosine monophosphate

Objective To investigate the regulatory effect of electroacupuncture on Piezo1 protein in rats with

(cGMP )/protein kinase G (PKG) signaling pathway, in order to explore the analgesic mechanism of electroacupuncture
in treating CSR. Methods
(EA), and EA+Yodal groups, with 10 rats in each group. The CSR model was established by a surgical procedure

Male SD rats were randomly divided into sham-operation, model, electroacupuncture

involving thread insertion into the vertebral canal. Rats in the EA group received electroacupuncture at bilateral “Hegu”
(LI4) and “Taichong” (LR3) acupoints for 20 min per session, continuously for 7 days. Rats in the EA+Yoda1 group
received an intraperitoneal injection of the Piezo1 agonist Yoda1 (1.5 mg/kg) before electroacupuncture treatment. Gait
score, mechanical paw withdrawal threshold, and thermal paw withdrawal latency were measured before and after the
electroacupuncture intervention. Pathological changes in the spinal cord tissue at the lesion site were observed using
hematoxylin-eosin (HE) staining. The mRNA expression level of Piezo1 in the spinal cord was detected by gqPCR. The
expression of Piezo1 and calmodulin (CaM) in the spinal cord was detected by immunofluorescence double staining.
The protein expression levels of CaM, neuronal nitric oxide synthase (nNOS), soluble guanylate cyclase (sGC), and
PKG1 in the spinal cord were detected by Western blot. The content of cGMP in the spinal cord was measured by
ELISA. The nitrite colorimetric method was used to determine the NO content in the spinal cord. Results Compared to
the sham-operation group, the model group showed increased gait score (P<0.01), decreased mechanical withdrawal
threshold, and shortened thermal withdrawal latency before intervention (P<0.01). After intervention, the model group
exhibited significant increases in Piezol mRNA expression, Piezol and CaM immunofluorescence intensity and co-
localization, protein expressions of CaM, nNOS, sGC and PKG1, as well as cGMP and NO contents in the spinal cord
tissue (P<0.01). HE staining revealed shrunken neurons, deepened cytoplasmic staining, blurred nuclear-cytoplasmic
boundaries, glial cell hyperplasia, increased cell density, and dilated microvessels with hemorrhage in the spinal cord
of the model group. Compared to the model group, the electroacupuncture group showed decreased gait score (P<
0.01), increased mechanical withdrawal threshold, and prolonged thermal withdrawal latency (P<0.01). Piezol mRNA
expression, Piezo1 and CaM immunofluorescence intensity and co-localization, protein expressions of CaM, nNOS,
sGC, PKG1, as well as cGMP and NO contents were all reduced (P<0.01). HE staining showed occasionally shrunken
neurons in the electroacupuncture group, with reduced microvascular dilation and glial cell hyperplasia compared to the
model group. Compared to the electroacupuncture group, the EA+Yoda1 group showed shortened thermal withdrawal
latency (P<0.01), and increased Piezol mRNA expression, Piezo1 and CaM immunofluorescence intensity and co-
localization, protein expressions of CaM, nNOS, sGC, PKG1, as well as cGMP and NO contents ( P<0.05, P<0.01).
HE staining revealed neuronal shrinkage, increased glial cell numbers, and some microvascular dilation with
hemorrhage in the EA+Yodal group. Conclusion Electroacupuncture can effectively alleviate pain in CSR rats,
potentially by inhibiting Piezo1 protein activation and suppressing the NO/cGMP/PKG signaling pathway in the spinal
cord to exert analgesic effects.

[KEYWORDS] Cervical radiculopathy; Electroacupuncture; Analgesia; Piezo1

it 28 AR R BUHE G (CSR) A2 45 Hy T SUAE H] 58
AR IR, BRI 2R TR R
P, AT 5 | A 50008 5 T B AR 7 et 8 S I DX 0P g
IR T 3 A5 i TR I IR 25 4 AE Y J T b 2
PR (NP) W) — Rl o Bl A2 15~ 5 AY 222, CSR
14 5 o5 8 AR TH . I R I8 I BF R 1R T CSRYT
R, BRI i AR A

CSR B AZ L 9 MU Hs 38 Jir 20000 5 1 2 AR A0 5
PRl SHe AL A X AL B T o 8 ) SRR 32 5 B S LR 2 S Bl
PIF AR 5 GBI 1 7 E R . Piezol i ML AU
FHES 78, AT AR 75 AR 22 9 M 2890 BB A 22 T

5 E WA S R as . e ot RN, v HiEs] R
B N BR800 2 W Ak R 2 A R B L A Ak
AL 5 7F S BE A0 1 3k, mT A s 1 I 40 A Ak
J6 Mk I AH S8 B, xF NP g 5 BA I A
. Piezol TG 5 1l A S Ca® W, HiAE b 2E
TR T SR E A (CaM) g5 A, ik — 2
T —E LA (NO) /HBE R 517 (cGMP)/ 2 [ G
(PKG )il % , X & 2 5 &b JE Ko v fix % o I 45 19 5%
B HGE B S I AR T ROE BT AR 2T
AR R T AR R S B I S e R R R
FAPE Y, HLE AT WF 58 UE S NO/cGMP 3l #



Bt BT 5

- 3 -

X A E A 24500 5 B0 NP B IR PR

L BT ¥R 97 CSR B FE I IR B 36 mif wF 5% op 45 21 56
N SR IR ROV 2311 I sk iy U L
AT DLSE A 8 s 2 g vk TR T 58 ko Tk 4
R R A S T A R A CSR R R . 4l i
BLAK 7 SO AH 6 32 1A Piezol 85 & 3T 4F K BF 5 1Y
5 £ JE S AT UL 5 Plezol & H O 8 NO/
cGMP/PKG 155 #§ 1 7™ A BUR AR, H A A
WAL D, A2 DL CSR R B RE Y U85k 4
i it Piezol #E A ¥ NO/cGMP/PKG {5 5 i 1 1) 5%
M, DTG P H A 2l 38 C SR IR A 1 e HIL T -

1 #REFE
1.1 S8 shy o

48 FURAF I tE SD K RL(SPF %) , 1 i 5 230~
270 g, W T 9 B 0 3 ow LIRS S W A PR A FD L A
FE TV R 2 R AR A — B R B A AR W o S
W= s by, il (22+41) °C AR (55+5) % .
12 h G BB , R EUAT A MK . ARG 1
hE G RFES YRS E AN Z RS
(DW20220430-075) , It 4 52 56 45 1 7™ 4% 3% 5F 3R Ji
W) KRR A O MR R LS, BE ML 10 HAE S
TR, T4 38 HibFr CSRg M, 1A a A 5 1
KEIETS, 3 LK RSN 145, M Ih B 30 H
KELRINZF N 79% . HF 30 H s R 2h 19 K BLBE HL
Y RRETIA] RLEF AL R B+ Yodal 4, B4 10 H
1.2 FEEEN AR

Piezol IR (VLIREFL) Mo Bl — EL A A
fitt (nNOS) Pt /4 (i I FEHE IR ), ] 31 5 47 1R 21 1k
fiti (sGC)PUAR (AL BT AR ), PKGLHL i ( i 3845
i), CaM FTK (2 =& %), GAPDH —$it (Jk
L) HRP AR IC ) 1 E 4T % 1gG Pt . Cy3 b
ISR P 1gG =Pt (BRI ZEZE R ), NO I fiFf fig
A6 0 R & (R o ) , cGMP ELISA 35 &
(2B P36 ), Yodal (3£ [ Selleck) , gDNA 25 5 )2
B SRR W ( LIE#H 1) (SYBR qPCR IR ¥ ( L1
L), Triquick & RNA $2 UK (Jb it R 3K %) , 90
ARG YL AP 2T e i (BRI DL 2R .

e A MG £ % 41 (0.18 mm X 13 mm, 75 M 2
JF T L G-6805 B HL A IR YT AL (VI J5 323 ) |, von
Frey £F 4k 22 ( 11 £ AF) , $ob o8 DAY (VL5 R
IR0 H R R RS (H A OLYMPUS),
o TG 3R 4 AT AL (TR FE L R ) AR T S T S L
ML ( 3 [E Eppendorl) , £ ) g B #r X ( B +

TECAN), % Yt i PCRAX (3 [ ABI) , HLUKAY 2K
P 55 BN B (35 [ Bio-Rad ) , BE % 815 R 48 ( IR
fig) AL (R IRA) W EY AL gk R,
HH L (fg F #) 3SDHISTECH) |, % £ K F (5 =
Sartorius) , 1IE B 2¢ Y6 W08 (MBI 3E) .
1.3 R M AIPEAR

T AR 92« i R L B 1 0 3 R T kL R
JE e i 2 T 30 S0 28 AR 1Y 7 ik ] A CSRBR ALY
Fi R RAEEBRT 12 h 28 |4k R EIid sk, 7 2%
% B FE 2 80 (0.2 mL /100 g) i 1 1 555 Rk 1, 531
Bk R B30 A b M B i) s, SR IBCARF M7 1 2, Sk 3
LR R (T) 200 L& WIEP LMK
SemYJH IEH K THAL WA B, 7 2B
BLH B R E(C)6~T2 LM S, T AR 5T
16 C7 22 MUME 55 BT IF 24 0.2 om , ¥ 18 75 19 2 T a2k
(KA 15em, HEAO0.Smm) I E B I E T
ZEM C6~T1 MM 2 MR, o O/ fa 26 R e f &2, 4R
KA R R 2R E . WP RAERMER L,
{UAR BEAT fa LR HERS I A

BERIPEAY c ARG 28 1 K IF 4R, TAEH 14 8:00
W KRB TSR 3B 7 30 min Ji WEEE K B — i
TSRS AT BV PEAARIE R 14
BIEHE , JCWETE 52 53 - 220 B S0 06 40 W OE | B AT
ANREFE T 5 3 40 o A2 W H B T AR PN A A
iR, EB NG G, PF S 2~3 43 1 A A
KRR B )
14 FHrk

L. B EF2H KL AT + Yodal ZHAT LA IGYT LB
FRRITAEE BLG 58 7 RIFUG , /AL B0 “ & 457
SR, 20 min/WR, LT W7 do SR E S IR
(g R 2L T), AR 0 THICE 1,565 2
B Z R ML T S ROR TS LA 2 B ] M
B kb o 78 TF bR SR Z 00, 2.5% 5 RS 5 T R
KB, G PERE 1.590 W B 2 R R . BL R 4T, 1 ofl
KB 3~5 mm, BoRFe 5, LR 7 o — 21 3% 42
FL BT A — X H B, TR % i, M %8 1.5 Haz, 3 B
DA K B DO i %% B2 3l o BE L Al T AR 4R A 4 A
HEAT IR K 5 1 iR A ) RR I 45 4 L O i I il
AbF

25 5 BB+ Yodal 4178 B BT AT 1 bk
17 1 10 1 5 Piezol 17 Yodal(1.5 mg/kg) ™, Ft
BN Yodal i F 5% — H 3L A +95% £ K
W ST d, S T 5% ST
B +95% K IMIR AW o



Acupuncture R esearch

1.5 UL b B A il J v

KREABESr A TR 1 d LT E 1d
X R BT 2 V0, PF 0 A HE TR I

P 1R e R (E R a1 P o e (0 W W
SE A 1 d 43 0 g KRR ML B 4 1A . R R
BT W AR i A RS 30 Ry 4 i A% ) v o A 45
15 min, & FH X K up-down 3% , ffi F— & %] von Frey
HY2£(0.4.0.6,1.4.2.0,4.0,6.0,8.0,15.0 g) I H
IR B T TR AR IS S B iR o Y AT 4R 22 S il 2
“CTESTIE IR i 6~8 s, KRB 2 VR L 5k
e R S I, DU A BE P o TR — R 3% 52 T R O
P BB 22 /0 10 min. LA AE 2 (35 A 0 -
I = [10(X] + k&)]/10 000, ', XIFE R KE
— YR FH B 27 4 22 38 (g) kA AR 4 BH M s iz A
2 A R T R A, O AR BT 0B a) i 1 4 22 i (T
FEN0.224 )

A BT AR IR - AE PR 1 d &
SE a1 d 2 0 e B Y AR A 2 s L v AR .
S R B T B AR B A L B 5 AR bl
15 min; & & AR R 50 °C, i E R e, R
B2 T R IS 2 A B Al % T O3 BT, DA B 2
SRR 2 Ry 28 a5 TA] — oK B4 U KB B 10 min,
20 3 U HCT I {E

FEA R AR < 58 BUAT S 205 okt L 206 e e
P Z % W (0.2 mL/100 g) B2 i 1 55 R 1 K R, A
JE T RIS, B A H 3 HOR B AT E U 1 . U
TFOR By s, 2% 8800 U, 39 T A0 B DUHE 3 1, K5
BT O AR A ZE 0 % HE T 0.9 AL BRIV W,
HOR I E OR35S T UK B C6~T1
TERAEM, BWT AN ZRPRERTEEHT
HE K 29t gt . HARA B A SN o HEE
BB E TR A TR, J5 % T -80 “CukAH A7, H
F Western blot . qPCR \ELISA A {L K

HE % €8 1 WL %8 K BUA i 21 2000 U8 8 22 1k -
W R 2 3 K B 4 21, 1 A8 S 0 A i A
ALK Wk HRUCHEAT BB B S BEI K A A
PI R (JEBE 3~5 pm) J& 65 “Cks o JREis K 4k, 95 K
K444 5 min, TR LS4k, K P BEIR 8 Prer g
45 min, ZJ0IK SBERLK I AGE B v A i
B R GBI R H bR X EUER

P PE DL G 10 1 WA Bl 21 U Piezol . CaM
FIBMEOL R AL 3 R RS BEAL S, [ A 56 i
Jr A WAL 5 pom JBEEE YT e, B OR 28 J05E 095 R MG e A
30 min, B & Z K 15 min, 76 £ VU 2R Bt

JAE 52 2% b R AT 2 IR BVIE &, 194K 8 min, H R
A A JE PBS PR, 0 2R 1% 4 & % F 30 min,
PBSVEUEJE , AR B — Pt Piezol .CaM(1:100),
4 °Cit %,k H PBSTE VLIS , I ARG B 2¢ e bmicd —
Fi(1:200), 2 IRIFF 50 min, 7 1 DAPT 4L , Ys 4
5 min, PBS ¥ ¥ J5 &, 2600 R T WA iH R
Piezol Fll CaM 1) 152 Y58 i

qPCR K K BLUE B8 4 21 Piezol 3 A &3k /K
VB IR 2 3 R BRUE BEZH 2L, BT 2 20 mg Y
HEREA R AR IR BT B TriQuick Reagent ¥ #2 1t
ZH 20 RNA, RNA 4 B 28 B Ar AR 5 8% 8 RNA
4T gDNA B Ze Bk, 8 gDNA 2% 5 52 5% 58 Pl W
J 5 5 ¢cDNA; qPCR R H SYBR Green ¥ : JZ )i
& & % SYBR qPCR #IR W . 1E ) 519 . cDNA ##
M, 95 °C 30 s WA ME, 95 °C 10 s A8 .60 °C 30 s 3B k
FOEAR, I A09F I, IF R AEIE M4k, L GAPDH i
W2, R 2722115 B 1 mRNA (A 3k a5
Piezol . GAPDH 5| ¥ /¥ 51 WL 3 1.

x1 3519F%
Table 1 Primer sequences
SN Lo 7RIS
(5'—3
- ¥ H1(5 ) E /bp

L : ATTGCCCCTAATCCGAGTCC
Piezol N 126
T :GTGAGCCGGAGACTTTGGTC

i TCTCTGCTCCTCCCTGTTCT

GAPDH
Tt: ATCCGTTCACACCGACCTTC

Western blot % % U K 5 A 58 4L 241+ CaM |
nNOS . sGC . PKG1 & F1 % ik K F - A -80 CUK4f
BE R 3 HOR R A RELL 2L, 5 R A Y 2y
20 mg, il A BIF B Bk F1 250 pl 25 1 2L f# i (RIPA)
FH AR T A 2 B A A0 3K, 4 °C (13 500X g B 40
5 min, B_E 15, >R BCA 5 1 e B2 I e 38 71 £ 0f
T3 R FE I g, FH AR AL € A562 nm Ak MO
B, MR B v i G T 05 A R AR B 1
4R IMAPBSG —HE HWIE R 2 mg/mL, & 1:3
f BB i AR B 22 R, 100 °CAE P 10 min.
A5 A VR J5 B BT -20 CHRAE T . i
17 SDS-PAGE (¥ 4 52 80 V., 43 B i 120 V), 1 ¥k
50005, LA 300 mA fH 5 HL It 5% 90 min, K & 1 #%
%] PVDF B b, R H 5% JBAE W58 (TBST Bl &)
WL E A 2 h, L 1X TBST $%E#% 5 min X 3 ¥K ;43
filt A CaM .nNOS . sGC .PKG1 —$7 (¥ 1:1 000)



Bt BT 5

ATGAPDH —$1(1:2000)4 CF & , 1 X TBST
Ve 5 min X 3 IMA ZHi(1:5000) EHBEH 1 h,
1XTBST ¥#% 5 minX 31K, ECLAL% K 6MIER &
e A% , L GAPDH N2, B Image J #1411
L bR R A R B CH bR R A K A/
GAPDH 4547 IKEEAE) .

ELISA 3K 4 86 41 21 cGMP & &« Jit-80 °C
PRAFI AR 6 HUOR BRUB BE41 20, T2 Y 0.01 mol/L
PBS(pH7.4) vyt , R E J5 By % . A 21 i (9) 5
PBS R (mL) e i o4 1:9 B9 Eb 6 i A #iL8 PBS, vK
EHFEE,4°C 1 150X g B0 10 min, W FiER . &
TR B cGMP ELISA I & U6 B4 , F 450 nm
DA I TR ' B A A B2 21 cGMIP 5 i

VA PR R I E B 2H 2 NO & & B
-80 CLRAEM BFAL 6 HR A RS20, MEMR PR . 4%
it (g)5 0.9% FALFNIE W AR (mL) L 129 fin A T
% 0.9% FALENE I, KB P AT I ,4°C 1 150X g &
> 10 min, B _E 35 W B 109 2138 B 300 pl, 2R )5
Fie BONO W 7 3700 & B4 20 BR kAT, g A A 2
P 4 550 nm &b & FL KOG BE R, TH SR A T NO Y
g
1.6 Giil2# sk

K SPSS27.0 A AT Ge it 24 oy b o IH T
REHE R I bR vfE2E (2 +s) TR o Sexd Bod ok 17
IESHRES, YBEFAIESSA, RHRE R
207 0T, N LA, 7 22 55 0 LSD K5, 5 26 A48 5%
FH Dunnett’ 23 8 % 5 24 R 75 & 1525 4 4 i, ok
Kruskal-Wallis Bk fIKG 5 . VA P<<0.05 W =R B HH
THF B SR

2 B#R
2.1 AR EVEIr BB 2 B B A7 2 B
o7 ¥ IR 0 e

THiEr, SHBF AR, BRI BEd
£ +Yodal ¥ B B AL, BBV FAE
(P<<0.01), HALRIA] FE A4 4T + Yodal 41 2 [H]
MZESF LG FE L, SRR, THE, S5
BT 2 AR LY, BT 2H A8 A5 T4 B 3 BRI (P<<0.01) 5
S B AR LG, B A+ Yodal 4048 28T 0 A5 T
BOMEEFEGIFE L. WA,

THRT, ST ARG R B AR
B+ Yodal ZH HLAR 4 2 15 {8 24 B IR (P<<0.01) , HAR
HIZH M A4 HLEF + Yodal 4122 )Y 25 S e 2
B, THUG, SERTYLH L, BB AP0 46 2 R

. 5 .
i # =LA
] BT Hh L
= B4+ Yodal 21
&
EHE 2 N ko
1 —
0 - VN
T T A TG

E - 5 R AU TF ARG 8, #P<0.01 5 45 [] B A5 B 4
L, "P<<0.01,
B1 JFAXRTFWMAIESTTS LR (2,10 AF/AH)
Fig. 1 Comparison of gait scores before and after

intervention in rats of the 4 groups (s, 10 rats/group)

fH % B (P<<0.01) ; 5 WL #4140 e, 5 +
Yodal 4 ALBR 4 2 {8 A R AR 1 22 55 T gt
RN W2,

T, ST AR A BRI A
B +Yodal 2 #4 45 /2 e 0 i R 3 BT 4 4 (P<<
0.01), THUR, S8R A, f &1 4 8 2
AR I S K (P<<0.01) s S R AT AR B, B &+
Yodal 2 #4 45 & J W W R 9 45 4 (P<<0.01)
UL 3.
2.2 B KB BEAH LUR B 2 B

S KB BE T A PEAT HE B 50 B, 45 9 R
BFARH KRB BEA LY @5, W& S S5
TEH A 5 S T M R A e 4T
I E I U R TR Coi 0 oR =l I | = 6 2
[ RE NI < o e A W 2o & i 1 DRPR I
T, A% M 5T 40 AT, T DL A 2 S5 40 A 6 A 4

207 =T R4
R

5. st
== B g+ Yodal2H

5 w M idia
O_ gy
TR TG

T 5 A s R T AR R, "P<<0.01 5 45 [ i s A AU 20
HAs, “P<<0.01,
2 BHXRTWMETENMEERELR
(z+s,10 AFR/4H)
Fig.2 Comparison of mechanical paw withdrawal
thresholds before and after intervention of rats in the 4

groups (r+s, 10 rats/group)



Acupuncture Research

.6 -
N = (AL
= UL
A
, 10 - == i EFYodal 4
8
X
po
5 —
0 —

T AT
W 5 E AT R g, " P<20.01 ;5 [Al B A5 A 41
P, P<C0.01; S B AN g, 24 P<C0.01.
B3 SHAXRTHATEHRLEERELE (r+s,10 LR /AH)

Fig.3 Comparison of thermal paw withdrawal latency

THiE

before and after intervention of rats in the 4 groups

(x+s, 10 rats/group)

R 1 I N (1 = Nl W <
LR LA SR 2 T AR A0 A L i A% T
O3 TG SO A B Tk B A 28 I 0T 24 i 3 A= 3 A
UL /L H A+ Yodal 2K BRUH B 4 40 AT L ph 28
PIVEE I EZY IR G A S S
. DLE 4,
2.3 A KEEBEZ S Piezol mRNA F351 H AL
51T AR, B8 24 K BUA #8412 Piezol
mRNA £k % 7H i/ (P<<0.01) ; SRR A4L M L,
£ 4 Piezol mRNA A X 3 ik g 2 K (P<<0.01) ;
5 H 4 H A FE L B 4+ Yodal #H Piezol mRNA %3k
T (P<<0.05) ., WL 5,
2.4 4K Piezol .CaM i 9¢ Y3 5 7 73 Hr
B FEDC T on , HAR T ARG I, B A2

BTFARH FRIH

I EHFAR R =200 pm, F AR R =100 pm , M 57 K 78 Pl 22 T0 A0 , £ (R Sk m i 28 150 BT 20 ML, 4 2 37 S /s I 7 o

AL 2 Piezol . CaM % 15 i K 4k Ao B P 3R 5k
BEFE(P<<0.01) ; SRV M B, L% 2H Piezol |
CaM 2t i i K ko A BH M 22 3K B I (P<<0.01) 5
S A, B A+ Yodal 41 Piezol .CaM % %50
JE B e o7 BA P e 35 T (P<<0.05) . WLIET 6.
2.5 FUHKRHBFL S CaM . nNOS . sGC,PKG1
R IRIKOF 1 A

H5HMFPEARAME, BEHHRKREHEHNTH
CaM . nNOS . sGC,PKG1 & (1 % £ ¥ 7+ & (P<
0.01); SHIAIZH AR LL , B &H 41 K BRB 884121 CaM
nNOS . sGC .PKG1 # H £k ¥ AL (P<<0.01) ; 5
4t 2H 45 LG, B %+ Yodal #H K BB i 4H 21 CaM,
nNOS . sGC . PKG1 # 1 % i 7+ & (P<<0.05, P<<
0.01), WE7,
2.6 HAKBGHHEL cGMP & i

SR A A L, A 4] K RS BE4H 4L cGMP
o E T (P<<0.01) s SRR AR L, A A4 K
A REA 2L cGMP & B (P<<0.01) ; 5 HL B2 AR
I, L EF -+ Yodal 41 K BRAF #6240 21 cGMP & 5t FH 5
(P<<0.01). UK 8,
2.7 HEAKBRGBMALNO FHI LK

58 F AR LLH e, AR 41K BRUA BE 41219 NO
TR (P<<0.01) s S50 AR L, L EF 4
NO % 2 AR (P<<0.01) ; 5 5 4L 4 1L, WL 4T
+Yodal 41 NO % & J+ & (P<<0.01) . WK 9.

3 it
CSRIE s T B 80U i ™ Ik 45 J 1) 91 05
(SRR GNENTE N (o S W T I T e W ]

HLEH Bt Yodal 41

B4 REXREBAARERSER(HELE)
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