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[BE] By WEEEIEE 0 (traunatic brain injury, TBI) JFHZEIhfAERERG A B AL AT B M
BEVEFI MBI T . 9% ¥4 Sprague—Dawley (SD) KERBENL/ N E4H . BIBAH MBI, &4 30 R Brad
T2 A A% R B )56 P 3 P AR o LT 2H R B 45 T RO T00, 5 1 RIS TR 4 KRR AN 25 3 A [ s ) R 7 =K
FRAHZRRE 2 o EEAE 3 4K BR/KRE B SRIR AR SCHR br GRIBETERIPIAN 90 s 2RI JR~F & P 7E IX 3k 20 BL A 1) X R
fil A Iy R4 9% (long—term potentiation, LTP)MKAJHEARE AL (population spike, PS)WEAEARAL St T M
22 3 KRGS YR El (dentate gyrus, DG). CAl. CA3 [XFIZfl4h ) ; AT FAIEE 3 41K BRI D CAL. CA3 X
IR ik AL ;R H] Western blot VAR 3 ZH i 5 X Skl 5C  E [R Ak ZEW & H (synaptophysin, SYP). R
fih J5 B %% & H -95 (postsynaptic density protein—95, PSD-95) A4 K #H % & B 43 (growth—associated
protein 43, GAP43) ] Kz Wi it #4235 K T (brain—derived neurotrophic factor, BDNF)/4& % & i B 5%
f& B(tyrosine kinase receptor B, TrkB)/¥f IR %N G145 & B A (cAMP-response element-binding
protein, CREB)EEAHCEAMRIL. R 52 A, BRI R RSB RIS B B, 90 s NET )5
-6 BT X8O 2 kD, PS WRABAE 0~120 min ISR RGN, J68 TS DG. CAL. CA3 XRITRAlRAATE 2
SR SO BBE T RE Sy CALL CA3 DXAN R il S 45 A4 250 2B 25, K S X SR A Al S B 1 SYNL PSD95 AT GAP43 KA
SIEBRARCE A BDNF. TrkB A1 CREB ARX & EH IR FEAR, Z R A G THER L (P<0.05) . SHMAILLEL, 57
8~12 X FL I R AR W] R 455, 90 s WAL JF - & I fE X SR W] 2. 850, PS ME{ELAE 0~120 min Ny
W) 2 BERAIK, e 5 20 R0 R M R AR TR 25 5 4 S FL AR WL 5 BB M s A 3 I 53, KRR S X R Al AR G BE - SYN,
PSD95 1 GAP43 K155 M A5 (4 BDNF. TrkB A1 CREB A& B34 W 2 T, 22 538045 Giit24 7% X (P<0. 05) .
L0 HIEHTIARENEIGE TBT KR SIiCIZRE ), G i S IX IR AL 2G5 ) B R G5 A R Ty g, b i R AdAH 5%
|ERIE, RIFMAORI R, HA Tk k% Bk E A ROBLE AT B8 5 ¥ BDNF/TrkB/CREB {5 5 il #% 47 K -
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Promoting effect and mechanism research of nape electroacupuncture on neural plasticity in rats
with neurological dysfunction after traumatic brain injury WANG Yafang, LI Zhifang, WANG Tao. Pingdingshan
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[Abstract] Objective To observe the effect of nape electroacupuncture on the neural plasticity in rats
with neurological dysfunction after traumatic brain injury (TBI) and explore its mechanism. Method Sprague-Dawley
(SD) rats were randomized into a blank group, a model group, and a nape electroacupuncture group, with 30 rats in each
group. All rats were established to be TBI models except those in the blank group. Rats in the nape electroacupuncture
group received nape electroacupuncture intervention, and those in the blank and model groups were only fixed in the

same way at the intervention time points. The water maze test results (escape latency and the number of times crossing
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the original platform in 90 s) and the change in the population spike (PS) amplitude in the hippocampal synaptic
long-term potentiation (LTP) test were compared among the three groups; the hippocampal dentate gyrus (DG), CAl,
CA3, and synaptic structures were observed under a light microscope for the three groups of rats; the hippocampal CA1,
CA3, and synaptic ultrastructures were observed using an electron microscope; Western blot was used to determine the
expression of synapse-associated proteins [synaptophysin (SYP), postsynaptic density protein-95 (PSD-95), and
growth-associated protein 43 (GAP43)] and proteins related to the brain-derived neurotrophic factor (BDNF)/tyrosine
kinase receptor B (TrkB)/cAMP-response element-binding protein (CREB) signaling pathway in the hippocampus.
Result Compared with the blank group, the escape latency extended, and the number of crossing the original
platform in 90 s reduced significantly in the model group rats; the PS amplitude increased notably during 0-120 min; the
general structures of hippocampal DG, CA1, CA3, and synapses under the light microscope and the ultrastructures of
hippocampal CA1, CA3, and synapses under the electron microscope showed alterations; the relevant concentrations of
the synapse-associated proteins SYN, PSD95, and GAP43 and the signaling pathway-associated proteins BDNF, TrkB,
and CREB in the hippocampus all showed notable decreases in the model group, all showing statistical significance
(P<<0.05). Compared with the model group, the escape latency was significantly shortened, and the number of crossing
the original platform in 90 s increased significantly from the 8th to the 12th times in the nape electroacupuncture group;
the PS amplitude during 0-120 min dropped notably; the gross structures of hippocampal tissues and synapses and the
ultrastructures observed by the electron microscope showed improvements; the relevant concentrations of the
synapse-associated proteins SYN, PSD95, and GAP43 and the pathway-associated proteins BDNF, TrkB, and CREB in
the hippocampus all increased significantly, showing statistical significance (P << 0.05). Conclusion Nape
electroacupuncture can improve the learning and memory abilities of TBI rats, improve the hippocampal brain structure
and synaptic structure and function, up-regulate the expression of synapse-associated proteins, and play a
role in neuroprotection; the mechanism for nape electroacupuncture producing these effects may be related to the
activation of the BDNF/TrkB/CREB signaling pathway.
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[ i1 (traumatic brain injury, TBI) f&—#H 1
W IR SRR, R R RSET R AR BN 1.1

5 2] 507 i, g By X e T SRR AR A o AR A
21 5184288 71 bRAK, A LEHE B4 2 5 A7 45 A2 BRI P
SR, WK 2R B, 2 B T2 S BT &
K, RAME NS RYE B, H
W, ST AEFERS R TBI Jo5 #h2ThRE RS I 4 5 K]
o H TGRSR T RE R 259 32 B LA PR A (e
FRE) < AR R 35 £ W P SR b i IS A A 1 24 B b e Ak
FEE, TR B N EN TR, (A TG R A 20 1 K
o Mkt RITiE AR, T R EH, ik
NI T RE AR R I o b e o 5% IR 2 FRL U TV,
Xof AR e A R D Rk, (B LA P ML AR 4 A B A
AHIEFEAE FH FE 4T G YT TBI, ST TBI 5 #Z Th Ak
e 15 KRR 22 T SR PR CR P 1 ), 8 s Lk i 48 T 9
PEORA R F 1) BB

MM Sprague-Dawley (SD) KR 128 W, SPF 4%, &
JiEE (220£10) g, FHALFURRXS AW il A BRA F] 54,
i FHYFATIE S SYXK (32) 2019-0053, 17 37 46 14 M il
¥ (20~26) C, {EJE 52%~56%, B T 12 h/12 h,
HHPOKIR R ENTEMSE 18 A TRR M. &
WA BRE R Ak AR I B 3R R, 512
5 JF J& AT 3K 49 R BE 0 B W A0 B 2R G o b
(IACUC-20190611-35) - 5 1 JAStxt 128 KK R HHATIE
RLPENE TR, SR JE B R OK BRAE B R A 8] g i ] gk AT
1 KR E SR, BRI 4 IRE WG, B 90 s th 2Tk
HEPF & PRI I B, i B2 3L 5B 10 RORE,
BRA 118 HRBRAINATE T, BN S 7RI
R (30 H) FiE i (88 H) .



* 646 °

1.2 EERAFSNHE

2% L 28 (R B A THERF IR A A,
Bactin (b3 B AH AL EMBIH AR AR, btk
B il 5 B % & H -95 (postsynaptic density
protein-95, PSD-95) % FLEEHIIA (ab13552, abcam),
GaPr R Az A 2 (synaptophysin. SYN) (P4092Rb-h,
Santa Cruz), S KR Rl ¥ A (synaptophysin,
SYP) £ i [ i AAk (ab32594, abcam), Hdrt K B 4
2 FER T (brain—derived neurotrophic factor,
BDNF) #. 7 f£ 471/ (ab18258, abcam), Hfi K R4 2R
WM AR B(tyrosine kinase receptor B, TrkB) %
TopE P4 (ab18987, abcam), RIPA 4K (P0013B, L
WHEZREVWEARAERAA) . GITAEKMKER
43 (growth—associated GAP43)
(ABP51399-1), T ¥l A-PABEIR IR S N o4 &

# H (protein kinase A-cyclic adenosine mono—

protein 43,

phosphate-response element-binding protein,

CREB) Hiif4 (K11964, JbaT i AR AEMHAF R AF]) o
ST-3ND A4 fisi 37 A s A (b ifg JE R By 7 Bk R A TR
A#E]), WIT-100S Morris 7KK B AT 2 (R 22
A IR A T]), JYD-650L RS 75 i 4l s e Ay (g
FAXZAC R A BR A ), 1-7650 74 H 57 $5 fL 7 i
s (HAH SL), SDZ-V RS s 4097 (U B 77
INEEST G A RAH .
1.3 1=EH&

WRHE SR, T KRS 28K 8 h Ja MR TE
S 3% % B LL-Z NI W (60 mg/ (kg » bw) 1 JBREE 78 i 7.
s A T8, W RTE RS, VIIT R, & r el R 4%
J& 3 mm J LA MSETT 2.5 mm, PR BEAL A A,

KBRS 28 T A 3, e BIRTE 3 mm AIE L 4 w/s,

ITodvJa AR AT 1 o R K BB T AR L, fp IR e AT
TR ARG TG, B HWUANES 1 RN PEAR
B, ARIK 125 g, 3R 3 do SEBO R A LA IS 1N
82 S K i 24k i G 0 e s O S0 P I e 22 380 D AR O
et 60 W, BENL - AR B AT ISR 4H, R4 30 .
1.4 FHAE

AT, H I 2K B 2 I COR B BT
BFF) " e AR R AL P e TS i o 22 7 5 4
S GV R 1| i it L e SR VI VAS RPN
SRR TOURS JE R BE SCTHE [MIBEAL 55 2 2 mm, (Rt 747
TE5 4 FMERIESF) 2 mmo B RNV B S REAT R, HE
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EFRIE A 0.25~0.30 mmo HUZEZAF MK B L TR HE4T
] R T7 RN, BINIREZIN 3~4 mm, EEH R 74T
JTAX, Fo1E SRR -5 XU R R I 2 T B o
F 2 Hz BIBEGHEAT B, ST W52 K R ST L 42
FEUS4E, B%F 30 min. AFH 1 WK, Lk 12d. HAEHK
BN &5 T 4 ) BsF T R 7 = RO R 0 ] 5
1.5 MEBIEIRNTTE
1.5.1 /KikHE s

H R4 OK BREAT I T TS RS, 3 ZH B
B 6 R R BREAT K IR B 92560 . 8 ALAAT SEE0H R B
3R A DN FRIRNOK, #7E 90 s WIEEHF-&, MHid 3%
K A S RE T AR, 25 K RAE 90 s PRI & 4%
R AR T SR 90 s SEEGIAIA], 3 4K BT A [
SEAIHEAT 1 KR S50, Seie N 12 do
AR R SEIRAE E AL AT SEIR 455, WBR-F 6, K
BN K R LS 1E 3K BR 90 s &3 71 5 FITTE X

BRI AL
1.5.2 X5 fil & B FE 1 9% (Tong—term

potentiation, LTP) iR

I UE R H, 3 2RI K R A BEHL
L 6 HRE, 2% B L 22 B RR IR B, AR 4 (K
SR ST A e A ) (T 1), o R R AR A N P ML
JEHHT %@ AT (perforant path, PP), i3 HLARIEA
D ¥KIR A (dentate gyrus, DG) o 13 AN 5 I i
PP (31 0.5 Hz, J% 5 0. 1 ms), 7E DG AR 3R & (O
A7 (population spike, PS)J&, % 5 min g% 1
KPS MEAEAE AL LR AE (100%) , ZELLIHA 30 min. SRH
B B AL (high—frequency stimulation, HFS),
SR 5 PR 20 5 FE R KT I 24 PSR e S
WA 5 min, TELLWEE 2 he LLHFS J&5 PS fRAEG I &
53 FAE N T I R )38 9N 5 B AT EUAR, PS
PMEHE N 20% A _EIF AR 30 min, NI BEHT LTP 55
By MRS, 45 T B 20 min, DA S5 A ik
MR FIHALVKE D HE GetadioR, W il 2
T ERA AT NAH . X 35, i 55 00 B ) SEESE A T Seit .
1.5.3 KEUED DG, CAl. CA3 X KAKFEALEH

WITER)E, 3 HEEHLE 3 HKK, 44T 4% 2 K H
P 1R 200 mL AT 0 WEVEEVE, Sk UK ZH 2R, X 43t
CAL. CA3 DG [X. &Y Fr, RIGHAT IR EK-
tR41 (hematoxylin—eosin, HE) Zefh, 766485 &L b
TR ZH 2R X IR AR T A 4544 o
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Interaural 3.72 mm

Bregma -5.28 mm

1 KB ESEE
1.5.4 JESHRBEMEGEE CAL. CA3 [X L)

N3 2 el K B R BEATLE 3 IR KR, [R] b 5 v
ML, X3 CALL CA3 [X, 7F HAnalhrButt, K. %
217 2 mm KN, TN 2. 5% — B 1V ] 5E 2835 1
K AR, D) gLt 5 i) ROE BE 50~70 nm (1Y)
Jr, FLBE N EE b i 2H 2R X R A A
1.5.5 Golgi-Cox Jeti M5 5 X KA

PRI FE Y 3 R RUIGZE 2R, FH 4%22 3% FR I VA ik ]
JE 24 h, B0, FEURIEGSR G 14 do 1R 48 h G,
KL AR BRI R B G . B 3 d e 1 IR
IRFEGIR B NN, BT I5%ERAW 4 C R
K1 d, REFET 30%REMERY 4 CIlK2 do HL
IR ER, 23 A FHZ5 /K BE% 1 min, IREPEV 45 min,
FEVKPE 1 min, [ EWEE 45 min, Z&08/K¥E 1 min.
i 2R TECELAE 30% PR RERRIA 4 "C ik, 1886 3 de
Jii 7K 5 FARD) A BLEIE] 100 wm 5B B9 A, FHH
HH Js 2 o AE SR N ST B R 40 B, 3 F BHR AL FE 4K
1 Tmage J vH5AEAN BRI PRI 5 73 SRR SR BRI % T
1.5.6 7T A LG B X TR B fi 45 1)

HE SR, 2. 5% KBS E 3 d, 1%HKER
VORI 2 2 h, BRI ER K, SR EHE, 50 nm i
WYL, SR SRR A . MR BT O Y10, 3B 5 B U
S P2 TO R AR R A A1k
1.5.7 Western blot il [X 5 il BDNF/TrkB/
CREB J# % AH G By Rk

I3 B K SR XA 42, N RIPA 23 i ) %
513 . VK ESRE, B0, RS T .08 . KA BCA
I R AR E R, 3 4L 30 ng & (A & AR M R AT
SDS-PAGE, fE iR/ 1. 5 h, TBST ¥eMs 3 ¥, # 1:1 000
EL@glhn N SYN. GAP43. PSD95. TrkB. CREB. BDNF #i
RFREI, 4 CHE A L8, TBST ¥k 3 YK, 1:1 000 EL4
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IO HRP #rid =T, EEWMEE 1 ho Image—ProPlus 6. 0
A E H B F KA, LAB-actin AWZEH, A
EAHSHNZSB-actin KEEZ LRI FRILE.
1.6 HIHFN

SKH SPSS21. 0 AT #dm #k 47 e it o0 - £ & 1E
BT E R R DI+ bl 2 R0R, 3 A HeE
K R R 7 22 4 A, T 22 55 I 2L TR LG RCR
LSD #5536, 5 2550 KA Dunnett’ s Al AT W5 74 b
8. BRI EENE T 2504 BL P<0.05
KRERAGIFE L.

2 R
2.1 EBIETX ARG K RIZ S I e RIS
2.1.1 3 HRE/KEEILE

e 3 R SR, SRR, 2 AH TR E
FRF- 6 IR AR T B AR R B AR AR BL E & 2
T H bt SR A UL, I 2H PR A T P A T ek
Ho TEWE 2,

2 H

PRI

FRLIG B 2H,

Wl I L VA4ANEE, B TaE THEITRER.
B2 3EKRRKESHIE

2.1.2 3 KRB L

PLACEE 1~12 KR E SR ss R, 52 HH
bl A5 2H R L T 4 B RV AR 38 B R K, 22
FRHSIFE N (P<0.05) . SHEAIAEE, 5 1 KH
TiEf 4H eV AR RIS, 28 2~T7 R4k, ERIITESR
THEE L(P>0.05) 5 55 8~12 X AL I ZH 1k v AR 30
W R 485, 25 A g8 X (P<0.05) . TEWE 1.
2.1.3 3K 90 s Wil JF V& Xk i

Eeds 3 21K R 90 s W& 5T & AT E X S8 Uk
W, 575 [ i, AR 2 O D, R IR IR
HNREZ, ZRASHFE X (P<0.05) . S5EMA
A, B IET 0 B B3N, Z R Gt R L (P<
0.05) . MK 2,
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F1 SHAKRRBESERHALLR (X 9 Bfi:s
i 1] n 7Y FERIZH ZERTIE ]

1w 6 89. 77+11. 10 102.97411. 14" 105. 224+11. 69"
2R 6 86. 73410. 21 102. 55+9. 98" 99. 08+ 15. 16"
3w 6 81.954+10. 10 98. 184+ 12. 69" 93.50413. 30"
AW 6 78.06+9. 68 94.01+17. 31" 89. 74+ 14. 87"
5 6 77.76+10.76 90. 66+ 12. 28" 87.574+13. 05"
6K 6 71.2946. 52 87.32+12. 38" 78.03+13. 26"
TR 6 65.86+9. 27 82. 77413. 83" 73.00+12. 54"
8K 6 60.0948. 12 80.39+9. 21" 66.64+11.89"
oW 6 59. 75+ 10. 45 76. 45+ 10. 75" 63.68+8. 59"
10k 6 56. 244 10. 44 74.91410. 52" 60. 58 +13. 04"
11X 6 47.54+13.27 72.1849. 52" 52. 44+ 11. 20"
12 6 41.09411.72 68.24+11.23" 44. 46+9. 05"

5 AAKE U P<0.05; SHHLLE ¥ P<0. 05,
=2 3EKR 0 s AEFEFAMRAERBIREELE (X 9

5 n RHL/ IR
THHA 6 6.89+1.65
HARYZH 6 3.08+1.12"
R I 2H 6 6.76+1.38"

I 5 AR Y P<0.05; SERIA RS ¥ P<0. 05,
2.2 EBINSTXTKERIG DM LTP RS2

AR BRI, B TR R AE, 3 4K R PS I
E 353G 0 20% LA F - RREEE T 30 min, #2785 LTP 5 K
I 5 A bR, BRI PS IRAELE 0~120 min ¥
MRG0, 2 5 it = L (P<0.05) ; SERAL
&, FIVEF Y PS IE{EAE 0~120 min U] R FEAK, 2
SE G ERE L (P<0.05) . LA 3.

300.00

b
)
250.00 b, DD

1 ? /{’{+—H
& 200.00 p 47D “){”/‘l’
£ Rk o ¢
K| —
2 15000 ENPEEPEEFIS s S
o i
g y DD DDy
Z 100.00 2Dy oy N B

50.00

0.00
-20 =10 0 10 20 30 40 50 60 70 80 90 100 110 120

min

BEA m BRAL e I
A " P<0. 05; SHAIYL L ¥ P<0. 05.

3 HEIXAREIEMLIP W (X s, n=6)
2.3 HEIREITARIED DG, CA1. CA3 X AKIAFASL
LAl aEA

JeBE NS 3 4K B XA R AR TR A 454,

SERRIN, 2 K SR L DX A At 45 7 56 8, oA
B8], HEEES . 5% (UL B, R A K BRI D X A
P P 2 5 HLAR I, APt P AN e, KRt ke ok,
AN BRECR, HEPIZREL. SRR LU, e K
B X AEAR 20 i 2 ) S, MR e 4. 1E L 4.
2.4 ELIEXTARIED CA1. CA3 XiBILEHAISN

A KRIFD CAL, CA3 XHPE oyt 159757,
S PRA VR 5 S ik K% T HEL N BRI MR, JE BB )
JiRJE, Bl )G I S, WS XK. 5 AH KRR
B, BRI E) CALLCA3 X AP Y 8 T S A AN 355,
N 2. A 4, A A [ 4 B4 20 I K 5% f
L5 8 N B B SRR, S RS ) SRR R, 55 Rl
FEAE I, WA IX K R . AR LA, AT
KRMIMEE CAL. CA3 [XHPLE e et i3], 4tz
T SR Mk S AT PRV &, S IR YR, 1S iR
T, WA X . LK 5,
2.5 HINEI KRGS XM SHEND

JH It Golgi-Cox Jeti 3 #T 34 K REMILSR, 4558
RN, 2% K BRAP L U, B9 B35 — Hi%
K 5 AR, A4 W SRR, %
B, B, HE 8L SRR A LLER, T4 K
SRR TRA 1 175 AT PIT 2 ik, W8 RIS 2 40 R A B2 S
FIG I s . LA 6.
2.6 EBIET KRGS XA B MR

THAKRE S RMMER L, BRFEE, KN
5, SR SERE, A S I S 5 KRR LR, A
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RUALHE B R AR B, BTSRRI D, M et ST, SRAMAN SR N B S G N, BT R R S
96, AU BRI PR s SR A LURS, A gt M. WK T,

THA R LI ZH

B4 BN ARED DG, CAl. CA3 X AMATASLEMAISINT (HE S, X40)

=aA B2 R ZH

CA1X

CA3[X

, X40 000)

"N

FERIZH LI ZH

T 2O SR SRR
E7 B AREDXRMEBMEINTNN GESERE, X25 000)
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2.7 BISHN KRGS XEMIEXER SYN. PSD95

F GAP43 B2
57 F A R, B K R 51X SYN, PSD95 Fil
GAP43 HEHRBHIF R, ZR A5 FE L (P<
gl BMgL gL

SIN e SO
psnos WD S w—

GAP43 W

i SET PSS
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0.05); BRI be g, B 4H i 5 X SYN,
PSD95 Fl GAP43 25 [ R IA I W38 N, Z R A gt %=
M (P<0.05). FEWK S,

mn =aA
2.0- k]
o BmEHd
% 159 12y w
ﬁ 1.04 \ n B -
& “
o
m 0.5 1y 1
0.0 T T T
SYN PSD95 GAP43

SR AH R Y P<0. 05 SRR LE ¥ P<0. 05.
E 8 HEINEX ARSI X SYN, PSD95 F1 GAPA3 EAMEM (X £s, n=6)

2.8 ERTIEXTARE DX BDNF/TrkB/CREB iEEEHE X
ERNF
55 AL, AR AR B DX A 5K B

2L (P<0.05) ; SRR ELA, IR KRR T
[X 38 %% 4 < 19 BDNF. TrkB F1 CREB 3 iA¥50H B3 ;
ERWHE G R L (P<0.05) . FERIKE 9.

BDNF. TrkB A CREB & A FEHH EH/D, ZRES% T

P Bl g4
pON; NS s G o =ad
Loa - mmE
o BEHE
Trkp . S e -
m j nn
& os by
CREB MR s S = ./ & > ) ;
a
H 0.2 ‘ ‘ l’I
Facin GEENED G - | : .
BDNF TrkB CREB

SR AHE Y P<0. 05 SRR LE: ¥ P<0. 05.
B9 HIiEx kKRS 3X BDNF/TrkB/CREB (S 2 @M (X s, n=6)

3 TWig
3.1 EIN$tx Bl KRFTHEE

LB 2 45 A DUAR 55 22 A Gkt R AT, B TLEr
T A AT T o It UE R BHARZ, £
T IAZ FRAL, A KR X, S L 1 I8
18, £ RILICATHESNA RISk H, BHE TR, W FRE1 -
BEA AT R CA T, 5 2> AR, & BRI 55
LG T, DB 7 A1 BE R, KB ORI I 7R = 45
P8 B MEZ K SRk, A F T 1 7, B R -
BRI BN 0 B, et K I B e o, AT A
B F it 2 e ThBE MK R ™ o IRk, ASHIF 78 6 F FL 04T
PG AR L 7, AT DA S A B 2EL 2R A5 4 6 P afL

PR, 1R mf A RE T, BRIEMITE I H . AR
B, I TR TBT KSR 5 XA S5 A 254 — €
A1 o KA B SR AR T R B [X R 5 M D e,

7T LIRS B WAT A A I S s, o e
PERAT S50 AN 2 TR S B i 22 ) 512
e AW LI Kk a6 R, TBI BT K ik
BHE R ZELCE, 2270 B bRt Rk R R K,
2R R LI R B AL PE, I 1 A I T T K B
REIRYIA T e, AN AHE U R B 3 41K SR it v R
SUSS i) 5 5 ) P S 22 I S R 4 L, A T
K S K B AA RIS RE R 2B A —E I,

HR By 5 — MR T U5, (HE T LU T TSR B
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TR
3.2 EBINETXT TBI KERSRATEE M EIER

R 4EFF & RG Dy Re R E AL . A B
Fo SR, SR AN AR R G R AT AR S T I R G
BEICAT, #0122 ) RE IR R K5 SR A 1) Tl e 2 45 A6 1A T
IEPER ST o G o SR i 5 A T 9B 1 vh A SR A5 A EL
B JefhThRE AT SV 5 LTP A1 LTD ik [F) 4
AKX —B\ N, EIEFERHO T, R E(E 5%
R RK, R E DI RE AR BDIRES R, R 2
PR 23 % 2 R PR R PR . AR L — 2
N 0 22 50 5 fish 5 K RN T e A W L U T TBI
NN LETETEREE e A R R R e =N
TBT K B R A 45 44 FN D e 344 Wl 3 2503, iE S8 W I
TR AT RLSCE g L i 22 o0 S kT 944
3.3 HINSHTARIEE LB DXRMEXERN
RIELERERIPIER

% Fh Il AF G B 1 3 (R 4 3 S Ak ) Th e, TR 4% Ao
238 TR, SYN. PSD-95 Fll GAP-43 /2 5 5 £
FAAH DG BT S e 5 fuh B @ /KA R B L, S E
()R] BEVERME S AR AR DG, Hor SYN AL T Sl i e, =
SR A b 23 R R PSD-95 A T 2 fish S S, AE
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