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B E HH: MEEE THEBEAR (low temperature plasma ablation, LTPA) J& 76 77 1 22 97 ¥ M i 9 8
BB NFA, BAHBETERTHERE RS, KRG ERTE /DR AL EWE LTPA
WA G Z i S fifgAn g EEEHI, WFE K LTPA 4 & 545 16 A Ao X 1 B R Ly 46 )3
WLl Frik: ¥ 54 R CSTBL/6 Mt/ RAR M B F &k 0 3 41: LTPA A5 A % 8 T 71 KK b A
. 1B E MR AGAEA L (chronic constrictive injury, CCI) 744 4L, B F K4 (Sham) (L&
FAE, G418 A, EREMUKEEE 3. 7. 14. 21. 28 K#ATIT A ¥ MR (von Frey ik
P LI Ao R 7 0 ), WENIMAR % 4 & R 4T 1B {E (mechanical withdrawal threshold, MWT). #t
J# B4 (thermal withdrawal latency, TWL). #4548 58K ¥ (rotarod fall latency, RFL) 1¥ff B& . £13Z 24 3
BEk M, wE L~Lg TR A F (dorsal root ganglion, DRG) #4T % /2 ik ot 4o, Al 4 < B F-3
(activating transcription factor 3, ATF3) By P $ & &, &R LTPA ZIE ARG 3~21 K MWT f1 TWL
HEEE T AMUK Sham 41, H HEAJE 21~28 XY B 1% £ B A # f2 Sham 41K F; RFL ARG %
i 1] 2 B 2 i TR AT F2 Sham 41, 3| % 28 A& T4 KA. 1 CCI 418 MWT. TWL. RFL £ K J& 3~28
KRR o A AR 5 T ik 7 THOR A, LTPA 4140 CCI 41 DRG # ATF3 FHLEREARE 3 X
Je ik B, CCIAEARE 3~28 REFF AT, LTPA LK JE 21~28 X T & Sham 4 K. 4if:
LTPA # DL /N R A B E N Wiy, AEERENERE EBE, B2 AR BFIAL.
X A LI R R R An e 2 R4 R R B RO B A A IR AR T B A

KR MR MEFETHE; WETEERGEE; #HRET3; FHER

Reversible injury and spontaneous repair after sciatic nerve low temperature plasma ablation
in mice *

WANG Hong-yan, LU Jie, HE Liang-liang, DOU Zhi, YANG Song, YANG Li-giang *

(Department of Pain Management, Xuanwu Hospital, Capital Medical University, Beijing 100053, China)
Abstract Objective: Low temperature plasma ablation (LTPA) is a commonly used minimally invasive inter-
ventional procedure for the treatment of neuropathic pain. A sciatic nerve LTPA model in mice was established
to evaluate nerve injury and spontaneous repair status to primitively explore the mechanisms of nerve injury and
associated adverse events induced by LTPA. Methods: Fifty-four C57BL/6 female mice were randomly divided
into three groups: LTPA group used a plasma knife head to ablate the sciatic nerve, chronic constrictive injury
(CCI) model group used chromic gut ligation, and Sham group was exposed and isolated only, with 18 mice in
each group. Behavioral tests (von Frey test, hot plate test, and rotarod fatigue test) were conducted before
modelingandon 3 d, 7 d, 14 d, 21 d, and 28 d after modeling to observe mechanical withdrawal threshold (MWT),
thermal withdrawal latency (TWL), and rotarod fall latency (RFL) to assess the recovery of sensory and mo-
tor function. The average staining intensity of ATF3 was detected by immunofluorescence staining of the L,-L
dorsal root ganglion (DRG). Results: In the LTPA group, MWT and TWL were significantly higher than the

preoperative level and Sham group from 3 to 21 days postoperatively. It recovered significantly to the preoperative
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and Sham levels from 21 to 28 days after surgery. And RFL was significantly lower than that in the preoperative

and Sham groups at all time points from 3 to 28 days postoperatively, but still not fully recovered on day 28. The

MWT, TWL, and RFL of the CCI group remained hyperalgesia and motor balance reduction states from 3 to 28

days postoperatively. The average staining intensity of ATF3 in the DRG of the LTPA and CCI groups was rapidly

upregulated after 3 days postoperatively, while the CCI group maintained a high level from 3 to 28 days, and the

LTPA group decreased to the level of Sham group from 21 to 28 days postoperatively. Conclusion: LTPA can

induce reversible injury to the sciatic nerve in mice, which repair spontanecously over a short period without

inducing pain hypersensitivity. This provides theoretical support for its clinical application and functional recovery

from nerve injury related adverse events.

Keywords mice; low temperature plasma ablation; nerve reversible injury repair; activating transcription factor

3 (ATF3); animal model

P 28 955 B2 95 98 (neuropathic pain, NP) & H
AR 3R 0 ph 8 R G A A0 B TR () 18 PR IR
15%~25% 18 VR AR A2 NP, lim R b i [ fh
05 51 NP BCH WL, RINAS 7R FE 1 98 i A
IR U AR R DA B RO, R 3 BRI N I A v T R
iR EK A 2 22 5 fagr 1

15 PR 55 F S AR (radiofrequency thermo-
coagulation, RFT) &l /s AF-ARIGJT NP, @it it
AR AR A iR (—ARAE 75°C) A THE M A
WA E 515 S, [ARE 4 fH 20 L8
i 55°C e E AR M, AR I B BE IR R T
MG, Gy r= A AL S B A B, FrEoR )G
P2 S DX K AR AR S5 R s 5 Ay e i B o
EHAR B TR AR 3D, (GRS FHaA
(low temperature plasma ablation, LTPA) 1F iy — Fl 5
F RO, 8 XSRS B 7 T) Sk H
JERE 100~200 pm M5B TRER )=, AT Rl 5T
P BHETR] B 424, D AR IR BE I (—fAE
A0°CAEAT) LB FHE AL AR, HE R
X7 A BRI AR, O BB EAE S
SRR RS, R IE A R, AR
PR b O )32 BN T HER A IR P . iR 2 e
WA = X2 RN R ©7. Bian
& BRI, wOIRIES S 4R AT LTPA A
Jo PR B3 R HAUCH B UK AR, ERJE 2 1)
NRS V¥4 2 K T RFT, & & il 50% UL E1 2
FAHMEILT 76.3%, #5 T RFT 19 57.6%.

4 JH AP 22 52 B GG I 5 77 4R NP, FEBE R
TR AR MR R, BRAEF R C R IF R TR D
Bt AW R 248 1 R 18 4514 (chronic constrictive injury,
CCI) 15 54 H T 61493 M i G 0 495 i o 482 7 8 IR AL ol
WEFL, AT RL SR PR B NS 73 SR A 1) NP R
SR1Mi LTPA A1 RFT %5 f 6) F AR 38 i #2118 i v

T B 03 1) 77 2R R 22 DA v W7 8 1 5 B
AT Bt — i, R A e R
RS AN —~HREEEXN T . T
WIWE 7T R B, RFT Al g5 42 05 )5 NP IR & A2 A
Ky BRI KRR AL ZE 65 °C 5 AT ARk AR A 2t A
NP {357 AL B e A P, T LTPA UL 48 76 3 ) #f 1)
L SIRIEFE rhUE W b i AR PR T 45 88 1 T 3k
3~4 mm &b, Z XIS SUR WA AT F 4 £ A
FEAE B, AEIRIR Eeh 2853 05 AH I RAE B, (H
FCR T A NP I (LA, DA BT A o A e B
TH R 2 AR AN RS F2 AL . s [A1-3
(activating transcription factor 3, ATF3) j&—ff N
P& P S B3R, 5 R B 2 2 4 ) 40 0 AR
A OIS B4 B S S NET AE T AR Y
(dorsal root ganglion, DRG) WilViE %5 F L, =5
MR PRI T AR R, R A TR S
PO B, ABETLEIE T — RN AL E AR Z LTPA
B, BUSE PRIl R 5 AR S 4, Tl % 5)
WAT 478401 DRG W ATF3 (R E 1L, &R
LTPA [ttt 0 BB RGO, 5 £ LTPA 1)
ik PAC I FH R AR Ji5 4o 28 45343 AH S0 AN RS ) 6 IH B R
FEPBLEEAH R 2K S, RN — BB NP NG T
BREM S,

1. LB

i JE 9~10 J&# C57BL/6 MEYE/NRL, AR 25~
30 g, W T AL 4@ R LS AR F IR A
", FWVEATIE: SCXK (51D 2021-0006; 4%+
TR RF K R B SL i ) 0 (SPF 40
S ATIE: SYXK (5D 2021-0008. 7 7% T i
FE 22~24°C. MIXHEE 45%~65% 154 5t FE 3R
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BN, BHRFEREAE 12/12 h IME/ G, &
%5 K, BHEBUKAMEY. Fra /RS S)
Yo AAEFE 1B b, A /)N BROE BT R 5 DA YR/ B
PR 0 SEES T4, 7E SEBR T 46 FT RS 7/ R
220 iy T A s N S 1 B U = PR S N
HREFRNLECHEERSHZ (RHEFEAS
XW-20220829-3) , Hiff 5T i FE 18 5 BHEHE 2006 4 (%
TEAFLRIMTE SR REHERKEE
R B S50 sh & 3 441

2. EFRA SR

KEEETERZDRFRARSE (B5: SM-D
380C, PHZAMRHEZRIHEARARD , FEF Ik
(85 A185, PHRAHMRIERSBHEARARD , 6-0
AR SRS I 2 (b EVE 2 ST R B A FD
BHFRIEW (FE LEESHFRBWAT) , Aes-
thesio Semmes-Weinstein 2F 442 (5. 37450-275,
% [ Danmic Global A ) , AR (5.
KW-RB, H[Ew 5 RIRSCEDATD , BT
(R4S KW-6C, FHEMERRCEDAFD , &
PGt PAP 2& (45 ab2601, [ Abcam AH]) ,
VKT A HL (B15. CMI1860UV, E[H Leica A#)) ,
EB 2GR (B5: Y-TV55, HA Nikon A7),
A (f5[E Eppendorf Aw]) , — ¥R BRI A
FRIEET (F45: M2920, H [E e 5t % AR A

Animal models
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"), OCT 5| (HZA SAKURA A7) , ATF3
Antibody %% FfEdUA (415 NBP1-85816,
% [E Novus Biologicals A7) , tL=EHi IgG (H+1L)
Alexa Fluor ™ 488 —-HT (5. A-11008, % [H Invit-
rogen A1), 10% HPEAR K SRR 2R (R
WREERE AR , B 2% 1 (phosphate
buffered saline, PBS). 10% JiEHE-2 5 FEEE R 30%
FEMHE-PBS VAR . Triton X-100 B iEW . o % 6
Wl 7 DAPLHUZOGEE K E A (hE EigE =
REVERAF) o

3. LIRS R

¥ 54 HUNRAZ LB 7 =325 0 NIRRT
THALARZL (LTPA). A #2081 e e M P A A 70 2
(CC). BF-AR4L (Sham), 4118 X, Hr6 H$z
ZATNEEMAFNE 28 Rz Jegets, 12 RAUHE
ZRPET Y. Hok, B 6 HUNRIEIE AR AT
MARJG 3. 7. 14, 21, 28 RFATAT N2EMAK, FF
TES 28 RAT NS 5 UM B4 3 HU/NRU L~L,
2N DRG. Ub4h, B EBIR 5 3 H/NR 5 BiIE i
BEIARJGHE 3. 7+ 14, 21 REUM DRG Flf iz 78 gL .
TR 1R,

4. FRNT LN BB

N =R BRI A (1.25% = LB
BUREE. 0.9% FACAATEFHRECH 2R E 20 mg/ml )

Behavioral experiments

(Pre-operative, Post-operative 3 d,7 d, 14 d, 21 d, 28 d)

e
von Frey test Rotarod test Hot plate test

Immunofluorescence
(Post-operative 3d, 7 d,14 d, 21 d, 28 d)

&) + (o)

(Operative side)

Ty 3 /N AR B (R IE Tk, A MIRAT N SES: (von Frey. ke, #i) #1 DRG %7844 tt (ATF3 Al

Sciatic nerve C57BL/6
1 Wi
DAPD .
Fig. 1 Study flowchart

The left side of the figure shows animal models in mice of three groups, and the right side shows behavior experiments (von
Frey, rotarod and hot plate) and DRG immunofluorescence (ATF3 and DAPI).
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RO BRI SR/, RN 0.2 ml/10 g,
FHBE 45 1 5 T B35 350 0 3G e 7 A P il JBR IR V2R
E. BABRBETHMTFREG EAMENML, 7ER
R IR R IR, REEA R L. KBS
MR, R e, SRR AC T T R R A 5
FE IR, R R CGERLRT A8 )&
BRI 24 A0/ AR S AR BT 8 2, DA AR R R 5 9K
I .

LTPA 41: 7ESERURMEMARRTHES S5, IS4 8]
MK 2 I 26 B K2R A 1/3 Ab i) B 5 AR H 284 30°
1, WRBEA R _EEIIFK 1~1.5 em IO RZJRDI 1,
FIF G, T Sk R AP & A%, W
M D AL, AU CRMD 0Lk hske
FRZE . JRAMIN LR AN 2 B Sk, R ER AL
G, TEARE D XA EJ5 1~2 mm &bl bR Ak
HAPE T 5 BV 5 4~5 mm. HEEFT)
hRui E TAHMET N (L8 & Xk
E3mmAab) , NG E SR B R, &
EMRREE T HRZURFARRG NHEMBEL, FAR
SHOVTAEREAL 1 G (DIHRZ30W) , BA G
TP 0.5 s, WA LSS (g3~
I LA ERENEN A, R TAEMRE 2 %% (I
2150 W), ER RO RAL B A E S s Ak
FHZIEANL, I 4-0 AL PGA 2832245 5 LA
Rk, AR5 4k E% A 9%

CCI 4H: 5 LTPA 43T HHIF M F AR 2R
Ho B A AT, (EALEZ S XAk FJ7 3 mm 4,
3 AR 6-0 ] MR USCES il i 2k L2 1 mm [ [R] BEER
BeFA L] EIEANEEAL 3 T AR E AT, B S L
TEFEH 3~4 mm, ST AR 1% DR i 45 4L
JIE CLAARREma e s N AR, BIRAS]E/N R A
NIV B R BB R BN ED o VAT A
SATEEERIN, RIEHE AR,

Sham #: V5 #E I BALF AT, DT
HMF AT, REgaen, HmExE.

5. AT NFSEL

von Frey M #/N RIBNJEHHN 0.6 cm X 0.6 cm
WA IR 5 38 B 15~30 min J&, ] von Frey £F
Yk 2438 1 O REHER) “Up-Down” VEBEATINR: 1
FAAR R RS (£ e 22 6k /IN RS IR B, 2274
222 “C” B “S” BUH4ERF 1~1.5s, BB/
B DR R AR A T AR 4 BRER TG, 1 N BE M s AR
WX, BUARIEH O, WELFYELL B HALN g,
M EE 0.4 g KRS TF 4 &, A S B2 k2D 21 Hi
— AT YE (YA , JoRSI RN s g —2 CF
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D, fEHBUEME RN G B EIREE 4 K, IF
0SB E i M £F e 22 5 g M. EE IR 3K,
FFRIAIRE 15 min, HU 3 IR HPIME, DAPEAS AL
J W45 A2 S 5 BB (mechanical withdrawal threshold,
MWT) 224k,

PR SLEG . 7R/ BUE R R BE A fE, WE T
VEIREE 55°Co RGBS, BN BRTBHE B L,
A1 3L S5 TR R I A3 B2 kbR o WL H I8 TR
BRER . T TCEE SR U R, 12 536 AT 46 SR 3 2
95 2 SN FR TRD, 1 B PR 30 s M AR 3 UK,
FFRIAIBE 15 min, HY 3 IREEHFIIE, DAPEAS VR
1A (thermal withdrawal latency, TWL) 254k

AR T S0 TSR/ RO G % 57 A
I b, AR T, W R E N 4 rpm,
EHFIATE 5 s v, BE Ll 20 rpm 1IN
FE M 4 rpm JE R 40 rpm,  H Bhid SN R B
L Qb N TR N o= B sy = M o e )
KL IZ Z I B DA, R MR 2, i
AR A) F PRy 180 s M, B MINK 3 Wk, KA
F% 30 min, HY 3 WR&5E G-I, i RV TR AR
H# (rotarod fall latency, RFL) SR1¥Ad 12 2l Wil GE /1 1
A

6. IEHR LG

IR G5 3. 7. 14, 21, 28 REUMNR A
M L~Lg 15 B¢ 1) DRG. JEETESRRIE 5, S5 5
1 XPBS 20 ml H1 10% HVEAE /K S AR [E 2 3 40 ml i
AT 0 NVETE, VRO AL By 4 258 )b 2 3 A IR B
HERR, ZN0aa3 B Ly~Lg 1T BLI DRG biAS. JN 4°C
VKA, JEIE 10% HEAE -2 5 H RSV TR 30%
FE W% -PBS ¥ W 58 B BR B RE BE 7K. B DRG H
OCT )5, LA 10 um EFELEUKEE YA LA U] A
TR L, HT-25CHKENGEF. il et
PAP £ 1E 33/ %% DRG i [8l, {5 I1i& & Triton
X-100 4P Je (20035 WAL % i R 8% 30 mine N
10X PBS J# ¥t 10 min X3 YK, {7 i1 5 %8 G 8 3 [T
FUR N E ] 30 mine SR IR R LT 1) ATF3 it
(1:500), AN 4 CUKFETEIR AR E IR . K HE
HEWRSE, A 10XPBS i 10 min X3 W%, N
FEIF 1Y TG 488 %) —HT (1:500) =IHFH 1 ho 5
Y 10X PBS &% 10 min X3 &k, WT £ R{RBHEG
F & DAPI [ PU F B K FE o A IE B % i
fss (%5 : Y-TVSS, HA Nikon A#]) MEEIH
W&, Al e tasm s

7. G

f# F SPSS 26.0 (3£ [E IBM A #]) . GraphPad
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Prism 9.5 (3£ [ GraphPad AH]) . Imagel 1.54 (3£
[ [ 57 DAREFERE ) A0t SEER B 247 Gt 404
FFa IR 70 A (O HUE LA E £ A2 (X £8D) &£
w, HBRNERERZ KR T 20, R P2 H
Lb# (Bonferroni #21E) o P < 0.05 NZEFA R

# R

1. von Frey MU

/NI MWT 24 7% 5 e gt % s O
2) o LTPA HAEEMR ARG 3~14 K MWT 8 A
B 24 H0 Sham 4H 2 25 48 = (P < 0.001), fEARJGZE
21~28 K MWT 1k & 2R AT 47K *F-, H5 Sham
ML ZE R LG T2 . 1 CCT ARG 3~28 K
MWT B ARRTHLE B % R (P <0.01, P <0.001), FF
B EAK T Sham 2 (P < 0.001). 1fif Sham 41 MWT 7£
IEREHT 5 YR K AR B AR

2. AR A

= H/NRARAT TWL B4 22 R T Ge 23 3L (I
Kl3) o LTPA HEIE K AR J5 3~14 K TWL B AR
AL 26 A1 Sham 2H W& 2 M =) (P < 0.001), fEARJG
21~28 X TWL & #1 K 2 B R B B 4K -F, 25 28
K5 Sham 4L Z F ST 52 L. 1 CCI AR
Ji 3~28 K TWL BURRIEZE B TR, B BAKC

00— Sham +~e—CCl +~&—LTPA
30+ Aotk
ook Aotk

25
20 -
15-
10-

S—
54 ki Selokiay delokess

Thermal withdrawal latency (s)

O T T T T T T
Baseline 3 7 14 21 28

Post-operative time (d)

B3 &S E S R PE B A (72 =6, X £SD)
#4p < (.01, **P<0.001, &5 Sham 4HLL; “P<
0.01, ™P<0.001, HARAIHELALL

Fig. 3 Comparison of thermal withdrawal latency in mice

between different groups at various time points (72 = 6,
X £SD)
**P < 0.01, ***P < 0.001, compared with Sham group;
#p <0.01, ™P < 0.001, compared with pre-operative
baseline.
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F Sham 4. (P < 0.01, P < 0.001). ifj Sham 24 TWL
TEIERERT G YR KA B R .

3. 1B EE )

—AH/NRORHET RFL B4 2= R g2 3 (I
Kl 4) . LTPA 4 Al CCI 41 7F it 8 R J5 3~28 K
RFL 3% FF HAL T Sham 41, LTPA B 5 7
{HARMKE BIARRTIHELRKF (P <0.001), 1] CCI KT
AR, A, PURFARGEB IR 15, Sham

—— Sham +~e—CCl +&—LTPA

G 2.5+

- sk

2 2.04 ekttt Stk it

%

<

< 1.51

2

o

2 1.0

s

8 0.5+

G

S Solok * ¢ ¢ ¢

% 0 sk okt Stk ki
Baseline 3 7 14 21 28

Post-operative time (d)

B2 &AL SN R B A4 (72 =6, X £SD)
##xP < 0.001, 15 Sham #IAHLL; "P <0.01, "P <
0.001, HARHTEELEALL

Fig. 2 Comparison of mechanical withdrawal threshold in
mice between different groups at various time points
(72=6, X £SD)
**%P < 0.001, compared with Sham group; P <0.01,
#p <0.001, compared with pre-operative baseline.

13— Sham +~e—~CCl +~—4—LTPA

200+

150

100+

50

Rotarod fall latency (s)

Baseline 3 7 14 21 28
Post-operative time (d)

B4 SHENE NSRS R (72=6, X £SD)
#4%p < 0.001, 15 Sham 41AHLL; P <0.05, P <
0.001, HARHTHELEAALL

Fig.4 Comparison of rotarod fall latency in mice between
different groups at various time points (72 = 6, X =SD)
*¥*%p < 0.001, compared with Sham group; P <0.05,
P < 0.001, compared with pre-operative baseline.
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“H RFL fEARJG 3 RERATIHE N (P <0.001), /5
B IS 28 RE2E .

4. DRG H#E5% e ta

INERARM Ly~Ls DRG ) ATF3 ~F-$4) Y (o 5 i AR
e an il S frow, A5 A i B DR 3R 22 43 b 4 SRR B
LTPA Z1A1 CCI 41 {) ATF3 ~F- ) J {0 5 JiF 14 7 i 45
RJG 3 RIFMETHE, HEFERIHE L, WALE
RJGEE 7 RAMEE 14 KRI85 T Sham 41 (P < 0.05,
P <0.01). CCl H7EARJG 7~28 KAFE(FTE ATF3

ATF3

. |

DRG

ATF3

100 x

3d
B 5 DRG RZERIG Iy tanmE L (72 =3, X £SD)

——

21d

m - mnssll

e 357 -

=314, H LTPA HANAEAR G 7T~14 RYEFEm kil &,
FEER 21 RBILBR TR, JFHAES 21~28 RIETE
2% Sham H TG 58 E . 1 Sham 44T ATF3
KERILRE

15 .

AWFIHE T LTPA WG R 56, BEREGIE T
C57BL/6 /N ER AL ##144 LTPA #2, 5 CCI BAL /)

HLTPA

[JSham CCl

©
o
]

[e2]
o
1

N
o
1

N
o
1

100X
100 um

Averaged intensity of staining ™

o
|

3 7 14 21 28
Post-operative time (d)

LTPA

CClI

Sham

100 pm

28d

(A) LA CCI J9%il ) DRG e 9 e gt LI, 414% ATF3. DAPI 1 Merge [§l; (B) &40 ATF3 (T3 4L (f 0 i 48

s (C) FLHAEAINT ) 214 ATE3 Yett

Z R MR T

*P<0.05, **P<0.01, 5 Sham ZHAHLL: "P<0.05, “P<0.01, LTPA 4155 CCI 4AHLL
Fig. 5 Comparison of averaged staining intensity for DRG ATF3 immunofluorescence (72 =3, X £SD)
(A) Schematic diagram of the DRG immunofluorescence staining steps, including ATF3, DAPI and Merge plots, using

CCI as an example; (B) The average staining intensity change of ATF3; (C) Shows representative photos of ATF3 staining

results at each time point in each group.

*P < (.05, **P < 0.01, compared with Sham group; "P < 0.05, “P < 0.01, LTPA group compared with CCI group.
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RO, AT T — RVVEIEAT N L5 R DRG H
ATF3 G % s G 0 R W 82 ph 8 W] W PE B A A E 1
BERI. KT, DRALEHZ LTPA i %
PIHR AR 2 AT VEIR,  5F EL AT DAZE J6 A () py S
HEBE, WAL AR EEILR . LK
WAL T RE B, LTPA dU/E ARG 3 K H B fid i A
AR BT, FERTE RS 21~28 K&k
FRIARATIEF RS, X SIHKR LI b 2 f5 g
S 515 5 DL SR B DR AN R S Pk 52 3R W AH
— . ME3PARE )1 BARTEAR 5 W B4 #%, (547
KRAE 28 RWIKEIER, XHFFA R H 0 &5
T 22 21 Y P AR SR FE T BB T2 Zh M W . BRAE
WEFRIN, BRI £ 4% T B W ST LB Bh pi 2
THERY) 14%, X S5MARIER B RIRF R, 10
H 2 F AR 1 B b 2 il 9% T DLOE I BELRS A 22 A i
B0 B 43 T O I8 SR AM 1 32 B i o8 A U4 Ak,
AT T G0 38 76 e G th 45 S 7R LTPA 4H A CCI 4
[ DRG H' ATF3 RIEKFIERG 7 KNI FEHHZ 45
i G F R, LTPA 41 3R ik /K 7 BE b 448 2 1
BB, 1E5 35 RIKE S Sham ZLAH [F7KF,
X SR B AR 2 4 F R AR L 5 & DI REIAT N 2%
A AFEA G T CCLEBA G HPL T #2450
BT BUNP, RN RF A7 78 B LR ik 5 A HGR 5
1) P 6B BN 12 Bl P i B I I R B, JE4EFE DRG
W ATF3 B R IE K, 5 LTPA AR Jg i #8 & 545
BEAANIE X . TR R B, /D BUE R
55 A7 Ji A 1 f i A B T i A 48 Bl
KEETEA W, LT, BS540 B W i1 5
ARG /N SRAE AR 2 T A 1R P O R R B B R
PG, X ERMFREREAR S R T IRRSE
Brrf R K I LTPA JH R ZE 5 7= NP 15 Ot
1EJE Bl 2007 f5, AP 44% 47 2] DRG
PG A E e S & e ai i = A A EAEH, BT
WA E M RFE. o ATF3 25 #3540 M
B ROE NN A TS P R, HRIE KT
TEMPE TOH IEF AR R AR, (H 2 IR b 28 35495 A A2 1
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