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HE. B8 AT 25T 4T 77 B A B4 U AR 45 74 57 ABAME 1R] £ % 1B 9 (lumbar disc herniation, LDH )
R B AT B 3B B (protein kinase B, Akt )/ ¥ JR &~ A B H 33 ( glycogen synthase kinase 3B, GSK3[ )il 34 & I
Fof, Fr ik AF202047 A—2024 4 11 A& 6ILDH B3 129 61 1F 4 BF 73t o A8 B4 & B o A sF 4L (n=66 )
Fabt A4 (n=63 ), K AR &) P34 I8 B ( propensity score matching, PSM ) 45 J8 1 1 1 ¢ Yuss] 4T I Bie., SR 44 A2 6L
A48 B, ATIL L0 B S 9T B UG AL AL BAIE 4% (visual analogue scale, VAS ) 34 Oswestry I 6 5% 35 44 9]
# A& (oswestry disability index, ODI) #F 4, B ABFH23F45 4 97 44 (Japanese orthopaedic association scores, JOA
45 ) B Akt/GSK3BAE Fill & R ik KT, KRB SUEH 542 ( GEE ) 547 LDH & # JOA#E4 . ODI#E 5 #m B &,
% T L PEE)2 5T Akt/GSK3BAE F il ¥4 & ik 5 VAS 5, JOAFES R ODIFHa 8 % &, &R i T, sF %
20 %897 )5 JOAFES . ODIFES | VAS 348 BLEBOR £4E( P<0.001 ); 78 97 J& AR B B & 2 40 18] Ake, GSK3B& &
Rk 2R AR % FEL(P<0.001 ), F# G F 33 ( body mass index, BMI ) PRJE & LDH %A | Pfirrmann
DB BT T R ROE ST BT R B 3E v LDH & JOA 4 (P<0.05 ); AF 40 A 2 R 2 & T 2P B 28( P<0.05 ),
# BB SRR X LDH £ A | Plirrmann 94 38 7 7 & &b 97 BE ] 2% 70 LDH & # ODI#E 4 ( P<0.05 ); Akt & &
FIAKF 5 JOAFH ZEA K, 5 VASHES ., ODIFF4 2 fi 48X ( P<0.05 ); GSK3B & & £k K-F 5 JOAR 4 2 i 48
%,5 VAS#F4 . ODI#F4 2 B4 % ( P<0.05 ), & L T2 553504 71 B A IR L) A48 M 06 55 LDH 77 3L B 3,
H AU T AE 55 B 42 Akt/GSKARAZ 5 il 34, 49 ) AP 2 70 8 = Ao K B A %, Akt/GSK3BAE 5 i@ % 7T 4 & LDH &
IR, KRR E Tt — F RN,

SRR : AT SR WU RRAR  RBAE R) 4 52 B g 5 Ake/ GSK3B A3 5 il -5 S5
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Effect of Small Needle Knife Combined with Lumbar and Back Muscle Functional Exercise on the
Treatment of Lumbar Disc Herniation and Its Impact on Akt/GSK33
Pathway and Pain Based on Meridian Theory
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Abstract: Objective To investigate the effect of small acupotomy combined with lumbar and back
muscle functional exercise on lumbar disc herniation ( LDH ) and its effect on Akt/GSK33 pathway and
pain based on meridian theory. Methods A total of 129 LDH patients from July 2020 to November 2024
were selected as research objects, and were divided into control group ( n=66 ) and research group (n=63 )
according to the patients' wishes. Propensity score matching ( PSM ) method was adopted to match them at
aratio of 1:1, and 48 patients were included in each group. The scores of JOA, ODI, VAS and Akt/GSK3p3
signaling pathway before and after treatment were repeatedly measured by ANOVA. Generalized estimation
equation ( GEE ) was used to analyze the influencing factors of JOA and ODI scores in LDH patients. The
expression of Akt/GSK3 signaling pathway was correlated with VAS, JOA and ODI scores by multiple
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linear regression analysis. Results Compared with the control group, JOA, ODI and VAS scores in the study
group were better after treatment ( P<0.001 ). The protein expressions of Akt and GSK3 were significantly
different at different time points after treatment and different groups ( P<0.001 ). Age, BMI, smoking
history, LDH type, Pfirrmann grade, treatment methods and treatment time had significant effects on JOA
score of LDH patients ( P<0.05 ). The total effective rate of the study group was significantly higher than
that of the control group ( P<0.05). Age, diabetes mellitus, LDH type, Pfirrmann grade, treatment methods
and treatment time had significant effects on ODI score of LDH patients ( P<0.05 ). The expression level of
Akt was positively correlated with JOA score, and negatively correlated with VAS and ODI score ( P<0.05 ).
The expression level of GSK3B was negatively correlated with JOA score, but positively correlated with VAS
and ODI score ( P<0.05 ). Conclusion Based on the theory of transtendon, small needle knife combined
with lumbar and back muscle functional exercise is effective in the treatment of LDH, and its mechanism
may be related to the regulation of Akt/GSK3f signaling pathway, inhibition of neuronal apoptosis and
inflammation. The Akt/GSK3B signaling pathway may be a potential target for LDH therapy, and further

studies are needed in the future.

Keywords: needle knife; lumbar and back muscle function exercise; lumbar disc herniation; Akt/

GSK3p signaling pathway ; pain

B HMETE] 29 28 HYAE ( lumbar disc herniation, LDH )
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BB IBIT M 3R 41 ( n=63 ), Ay T P~ P 4H = 0] 114
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Jo BRI ALHESR IR, LU Sk OOUR FISUE Sk 32 4%
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L DASRARAZ O R . R R AR A2 R
H 58 1% 10~20 2H 1145, 35823697 4 )8 .
1.4.2 #Fs4

FIFFT AT RE A 36 97 3 al 45 T 3% 2o B
W/ NEF JIIGTT o WE FE B BURFRMSE , IR s SRkt Sk | T
FREAT, 2SS S TR R SRR SR AR AE SN AR
Pr 2 i B Sl RARAE 38 4 ke 58 R 9 A %
BH P S N s, BEAT AR X S AR AT, X S I
JHE T2 A R B s I e B A T PR VN B L SR LS
0.5 mm x 100 mm/NEF T, St EH R I R B 7R 22
PilER I T2, A2 FoRIFe i Aem AL , A4 TR fr e



34 KU, 5 T AR B/ N T B WU RE BRI AY 7 I ] 28 tRE R MO AKVGSK3 B 38 IR (4 5 i)

28 %

POHUEET 2T 2 K AR5 1818 2 ELE AR LZZHEL,
WAEEIIA R B, BT R4, SRR AR R R, 15 R
JE{ V] I 2 G ) B ol (1 R /AN Rt /AN VA [ P
BIT o EENFOBESE A AR SE 1k . BRI PR S5~
10T, BEFE 2 UK, 2k 4 4] .
1.5 MEIEAF
1.5.1 k&

W B 28 35 I BEAS BORE M i PR 0BT T A I BIF
5% : D B3 A % L B A 5 1 8 0 ( body mass index,
BMI )., 4 531l | v ML o i S OB PR i i S | L i S5
WO SR s RGP s LDH A B LDH 2 1 Ky
Pfirrmann 43% ' @43 51 T 1 FiAT A 1901 2 05
38 4 E R B EAST-5372 ( visual analogue
scale, VAS) P41 Oswestry DI RE FEfig- 45 4 (1] 45 4=
(oswestry disability index, ODI VA 2 R B AR
PP IEIT 555 ( Japanese orthopaedic association
scores, JOA PF-43) L1 10
1.5.2 Akt.GSK3B # H F A M =

43 5 F T WA A T 1 2 )8 35 48 )
JHPTBEE RAE MW, 85043 25 3R A5 L3, AR 4 Ake
GSK3 kA #5952 157 85 ( 3E [ Invitrogen 23 7] IE
FARUE S D HTAR R, KA SR BT A4 i A 96 L
A, 37 C U7 5 2 hi P4 22 vh i e A 3 ks i A B}
P 22 h U, 37 CIBE T 1 s I AR VR O 01 IAL Y8 A o
37°CHER 2 hs AP R bR AT IA, 37 °C i3
B 1 h; I AR A AL B bR 10 ) — 3P0, 37 CIEE
30 min; LAY, 25 i 8 G IF & 30 min, 28 11 NV
J&f#i FH ELISA Plate Reader £ 450 nm ¥ K T 2 B
SERE MR ARUE Fh 2 AR v il 26 TR AL TR Ak AT
GSK3p M 1 &= , WAeah 3 S BOT- Y1 .
1.5.3 KR IIT %

Il PR ST R PEAS b vz 2 3 A g e 3 I T S 9
I B RE Y SR A G, e B DI Re K E R, LR
FavE e 5 B SOV, e 58 AR A2 H w0 1% B AL
VERE T 5 .50 Ay 5 25 TV TR S A A5 e HR b 25 2438 , i
Z YR A A2 W i sg ), B RR A v 1 0 45 S S B,

H 5 A 06 T AERR I IEAS PR &5 A5 800Ch J8 35 I AR
ARFR ST B2, VI PR BE %, HL A AR AR 0. H JHRE
15 TeRCk B BRI PRAE R FVAAE A D B S Ao,
ER I RIS A BH P, B WIS sh A AR RE 1 3esk
Z B
1.6 it F ot

K SPSS 22,058 2 A b B P . TR
BELAIEL = brdE 25 (X xs) Fon, HHECGORE DL %%
(H5F) [n (%) 138, 8] FUESR FH K56 . x> 6
Iy PR R IETT IS JOA 743 . ODITESY . VASTT
4y B AkU/GSK3R A 7 il fif 3 ik /K - % bR FH 8 &
M5 5 2550 81. SR XAt 7 #2 (generalized
estimating equation, GEE ) 43T LDH B 3 JOA P-4
I ODI PP 435 W Kl 2. 22 35 £k 1 91 )3 73 B1 Akt/
GSK3B {5 =i i < 35 5 VASTE 43 . JOATE 43 M ODI
PO E AR
2 #ZR
21 LA LK R LA

TEASTRAEGE A, A 1 AR LL A IR 58 3 e A 1y
It PRASFAIE , SR JH PSM LA T 10 1 BRERAECXT , ik
BRLH A IE T 2 4% VL IE T 48180955 191, W2 1. DCTC R
P ZH BB AR AR IS L BMI & LDH v B b 242 5 A 50
F2E RS L (P<0.05 ); ik PSM BT, I 2H 2 5 4% 37 ik
TR i = S g B X (P>0.05), PHZH Y
Bl ] PEAr FE BRI 0 A e T — 2, WoR i R
ST, WA = 1.
22 LG ST RE JOAFES . ODI#F4tbix

YA YT T 4H B 3 JOA T 43 Az ODIE 4y bb i 2%
ST X (P>0.05 ), A% T X B84, ot 4
BB I S JOATE 43 . ODIVFE 43 B ol 8 20 O o 43
( P<0.001 ); JOATF4Y . ODLIPFEA>2H 18] x Bk 5 14 38 5.
RN 2= 5 HLAE it 2478 X (P<0.001 ), Ui BHIRYY J5 i&
HIEMEDIRERETE YT I AR A AN IE . DLEe2.
2.3 LDH &3 JOA 4. ODI #4549 GEE 547

F) F GEE 43 #7 LDH £ & JOA ¥ 43 . ODI V4352
i) PRl 26, 445 SR i s A s L BMIL B AR 52 L LDH ZE AU |

FE1 PULEIEAE [R5 HAE L 1) P DC BC A B2k Ok AR

Table 1 Comparison of baseline data before and after propensity matching between two groups of LDH patients
B P iy A A PERL) A A
) XTHEZH(n=66 ) WF5F4H(n=63) X {H P1H  XTHEZH(n=48) W54 (n=48) i/ 1H P{E
AR (X xs )/ % 46.62+7.18  42.63+844 2897 0.004 4524 +7.25 44.86 + 7.61 0.250  0.803
PRI [H1( %) ] 0.352  0.553 0.042  0.838
5 38(57.58) 33(52.38) 25(52.08) 26(54.17)
i 28(42.42) 30(47.62) 23(47.92) 22(45.83)
BMI (X +s)/ (keg/m?) 2472 +2.32 23.64 +2.41 2.593  0.011 24.47 +2.13 2432+238 0325 0.746
E LS/ [ (% ) ] 12(18.18) 13(20.63) 0.124 0.725 10(20.83) 11(22.92) 0.061  0.805
R/ [ (% ) ] 18(27.27) 14(22.22) 0.441  0.507 13(27.08) 11(22.92) 0.222  0.637
MAgSH /7 [ (% )] 10(15.15) 8(12.7) 0.162  0.688 8(16.67) 6(12.5) 0334  0.563
W Am s/ [ % ) ] 23(34.85) 24(38.1) 0.147  0.702 19(39.58) 17(35.42) 0.178  0.673
s/ [ B %) ] 32(48.48) 34(53.97) 0.388 0.533 21(43.75) 20(41.67) 0.043  0.837
LDH{ZE/ [ (% ) ] 4357  0.037 0.383  0.536
L,~Ls 32(48.48) 42(66.67) 26(54.17) 29(60.42)
Ls~S, 34(51.52) 21(33.33) 22(45.83) 19(39.58)
LDHZEAY/ [ (% ) ] 0.855 0.355 0396  0.529
iz /98 41(62.12) 44(69.84 ) 28(58.33) 31(64.58)
JiLRRH 25(37.88) 19(30.16) 20(41.67) 17(35.42)
Pfirrmann 534% /[ #1]( % ) ] 0.352  0.553 0.168  0.682
I~ 28(42.42) 30(47.62) 21(43.75) 23(47.92)
IV~ VZ 38(57.58) 33(52.38) 27(56.25) 25(52.08)
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Table 2 Comparison of JOA scores and ODI scores between two groups of LDH patients before and after treatment (Jr,x+s)
23 s — — _JOA IS — —
TG TS T2 JH 3 i T4 5
W5 48 13.92 + 1.61 17.09 + 1.46" 21.15+ 1.82" 24.72 + 1.77™ 27.83 +2.23"
o REZH 48 14.06 + 1.55 15.52 + 1.34° 18.63 + 1.63™ 21.21 + 1.86™ 23.78 + 2.42"
2 7] F=13.741, P<0.001
A 5, F=7.374, P<0.001
ZHTE] x H A F=14.760, P<0.001
41531 %L — _ ODI ¥4 _ _
BRG] T 1) 2 i e 10 3 i T4 s
WFFELH 48 22.93 +2.45 19.40 +2.22° 17.51 + 1.62" 14.35 + 1.72" 12.23 + 1.94"
PORiGE 48 23.14 +3.12 21.74 +2.61" 19.78 + 1.56™ 18.27 +2.13™ 17.76 £ 2.32™"
21 7] F=17.265, P<0.001
I 25 F=7.250, P<0.001
ZHIE] x B, F=16.860, P<0.001

T a 5T AL, P<0.05; b 5T 1 85 Fb#E, P<0.05; ¢ 511 2 8 )5 Fedse, P<0.05; d 5175 3 J5 )5 Fe 88, P<0.05,

Pfirrmann 43 2% 367 J7 15 S 3G I7 B 18] i 25 52 e LDH
FEEE JOATE41( P<0.05) 5 4 % B PR s s 52 . LDH 2

B, Pfirrmann 432 JAYT )5 22 AR YT IV H] 235 5
LDH £ 3 ODI 43 ( P<0.05 ). W3 3.

2.4

B LH0E JT AT J& VAS R 5- b gk

VT L2 VAS IS LA 22 S S T2

B X(P>0.05). YT, MIE T X

MR ZH, W50 2 AR

H VASTPE 43 1 B35 20 SR 58 f3:( P<0.001 ); VAS 43

K3 GEEFHTIEAEN] 358 HUAE SR 27 JOA | ODIPEA3 52N I R
Table 3 Factors affecting JOA and ODI scores in LDH patients analyzed by GEE
WH JOA TSy ODI P43
) B SE 95%C1 VAL P{E B SE 95%CI VALE] P{E
A -2.283 0.787  -3.825~-0.740 -2.901 0.004 1.303 0.496 0.330~2.275 2.626 0.009
PER)
H Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
U -0.122 0.398 -0.902~0.658 -0.307 0.759 0.172 0.503 -0.814~1.158 0.342 0.732
BMI -0.386  0.159 -0.697~-0.074 -2.426 0.015 0.845 0.757 -0.639~2.328 1.116 0.265
[ (IRAR ST
o Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
i -0.603 0.549 -1.679~0.473 -1.099 0.272 1.033 0.782  -0.500~2.566 1.321 0.186
WEDRIA
= Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
i -1.224  0.640 -2.479~0.030 -1.913 0.056 0.839 0.425 0.006~1.672 1.975 0.048
N
T Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
P -0.177 0.441 -1.041~0.688  -0.401 0.689 0.415 0.489 -0.543~1.374 0.850 0.396
W i s
o Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
= -0.523 0.120  -0.758~-0.287 -4.355 <0.001 0.925 0.506 -0.067~1.916 1.827 0.068
A s
o Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
T -0.642 0.593 -1.805~0.520 -1.083  0.279 0.735 0.498 -0.241~1.711 1.476 0.140
LDH v/ &
L~Ls Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
1Ls~S, -0.182 0.480 -1.122~0.759 -0.378 0.705 0.729 0.754 -0.749~2.206 0.966 0.334
LDH 287
B 128 H Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
e -1.085 0.342  -1.755~-0.414 -3.172  0.002 1.151 0.373 0.419~1.882 3.085 0.002
Pfirrmann 532
I ~% Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
IV~ V# —1.355 0.275 -1.894~-0.816 -4.927 <0.001 1.382 0.415 0.568~2.195 3.329 0.001
a2t
X R ZH Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
i 1.171 0.213 0.754~1.589 5.499 <0.001 -2.154 0.267 -2.677~-1.631 -8.068 <0.001
s []
T AT Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
F1ii 1 JE A 1.008 0.564 -0.098~2.113 1.787 0.074 -1.324 0.617 -2.534~-0.115 -2.146 0.032
T2 JHfE 1.015 0.489 0.057~1.974 2.076 0.038 —1.580 0.685 -2.922~-0.237 -2.306 0.021
T3 JE fE 1.355 0.440 0.493~2.217 3.080 0.002 -1.704 0.365 -2.419~-0.988 —-4.668 <0.001
T4 [ )a 1.822 0.314 1.206~2.437 5.801 <0.001 -3.124 0.177 -3.470~-2.777 -17.647 <0.001
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ZH 18] x B 5 28 BN 28 S LA i X (P<
0.001 ), B HAIA YT Jo B3 B e R B YR T T iR A
[Fma i, k4,
2.5 FHLLIE ST A e Akt/GSK3BAE 5 il 54 & ik rthix
VAT T H 4H H 3 Akt GSK3BAE MKk b i 22
BIGE 2 X (P>0.05), iGYT 5 AN [Al s 25 % 2H 18]
Akt, GSK3B#E IRk 2 R H A il 22 X (P<
0.001 ); Akt GSK3B & [IFRIA MY E] x B 5738 HAL

N 25 HA G243 L (P<0.001 ), W35,
2.6 Akt/GSK3BAZ 5 il ¥4 % ik 5 VASIE 5. JOA
5% ODI 5% % &

Z EmLRPE RN T 45 R BoR, Akt FR H Fik K
S5 JOA PSR IEAHSE, 5 VAS . ODL PRS2 i AH =56
( P<0.05 ); GSK3B & I R K 7K 5 JOA P43 5 i A
%, 5 VASTFESr . ODIPF 4322 1E AH 36 3¢ &R (P<0.05 )
W6,

R4 PHLAMEAE 25 AR SR ERI Y RIS VASIT 0 LEEE

Table 4 Comparison of VAS scores between two groups of LDH patients before and after treatment (4, x+s)
2151 S T TilHT T 1 s T2 Ji T3 JH e T4 )5
oL 48 5.66 +1.20 4.56 +1.35" 328 +1.10" 2.01 +0.86™ 1.31 + 0.56™
X HEZH 48 5.73 + 1.87 4.92 +1.52" 3.72 + 1.36™ 2.65 = 0.82"" 2.17 £ 0.67"
ZH 1] F=8.651, P<0.001
A 2, F=15.268, P<0.001
21 5] x B F=14.716, P<0.001

W a 5T HIRTLLES , P<0.05; b 5 11 1 J8 )5 Hb4%, P<0.05; ¢ 5 112 J8 5 b4k, P<0.05; d 5T 3 J& /5 Lh %% , P<0.05 .,
5 PILINEMER] LSS AE R AEVRIT RTSS AKt, GSK3B 2 113k Hudx

Table 5 Comparison of Akt and GSK3 [3 protein expression between two groups of LDH

patients before and after treatment ( ng/mL,x +s )

e % Akt
2 51 555 T — — — —
AT T E)E 2 A 3 5 e T4 )5 )5
WFFELH 48 1.78 £ 0.77 2.32 +0.83" 2.81 +0.94" 3.08 +0.95" 3.38 +0.82"
X B2 48 1.72 £0.52 1.93 +0.54 2.24 + 0.80" 2.51+0.87" 2.72 + 1.06™
E SN F=16.247, P<0.001
A 55 F=6.385, P<0.001
ZHIE] x P F=14.625, P<0.001
5 s - _ el - -
TG T E)E T2 A )G T3 JEE T4 )5
WFFELH 48 0.57+0.12 0.43 +0.15" 0.31+0.12" 0.25 +0.14™ 0.20 = 0.08"
papiGEE 48 0.55 +0.14 0.48 + 0.09" 0.39 +0.12" 0.33 £0.15™ 0.28 +0.11""
EENE] F=17.630, P<0.001
Hf 25 F=8.815, P<0.001
ZHTE] x B A F=15.771, P<0.001

e a 5 HIRET FLEL , P<0.05; b5 11 1 J8 )5 LR, P<0.05; ¢ 5112 J8 )5 LR, P<0.05; d 511 3 J& 5 Lb 4, P<0.05,
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Table 6  Correlation between Akt/GSK3p signaling pathway expression and VAS scores, JOA scores, and ODI scores

WiH Akt GSK3B
) B SE 95%CI B’ tfi P B SE 95%CI B’ i PAH
VASPESr —-1.355 0275 -1.894~-0.816 —-0.942 -4.927 <0.001 1.732 0.403 0.942~2.522 0.740 4.299 <0.001
JOAPESr  0.688 0.307 0.086~1.289 0.253 2.240 0.025 -0.624 0.147 -0.912~-0.336 -0.136 -4.242 <0.001
ODIPESr —0.981 0.143 -1.261~-0.701 -0.462 -6.859 <0.001 1.310 0.550 0.232~2.388 0.376 2.382 0.017
2.7 LG R IT Ak TS5 R 848 AT L1151 TCEL A, A R A
VRIT 5 Xk WA R A AT 1200 | B R 1449 A L 91.67% , WFFT 4 AT R B35 v T-X R 2H.( P<0.05 ),

LU T ), oA 30 h 77.08% , WF 9T 4H JR A iR 37,

267 PILEIEER] £ 5 HURE BRI PR Rk b B

Table 7 Comparison of clinical efficacy between two groups of LDH patients (%) ]
2151 % biED/s BAL AHL Josk BAER
X HE2H 48 12(25.00) 14(29.16) 11(22.92) 11(22.92) 37(77.08)
WFFELH 48 15(31.25) 18 (37.50) 11(22.92) 4(8.33) 44(91.67)
X fH 3.872
PAE 0.049
3 itig AT TS WUHEN AT B T AR A= ) 25 A5

LDH J8 35 LIAS [R) R B2 p EEME D BEIR Ak oy 22858
B, A PRI S A 2 45 BT R E TR,
A% B (LR 5, 3 BB A5 Rk LDH
B TGRS IR iR T BN ARG T BT LI RE
FBRAR I L AN D BRI R . SR ARSI Y
RO R BT SRIUHE R S VI 2 , B 5T SULA LAty
ZHLVRYBREE | DT A AL 25 A B A AT 5 A AN Sl

IS AE 5 A SR LA S IR [T 3 AERAE R] 21
U A Ay o e | = S5 T S R S 4%
SN LN ZR T B8 IR DRI ), et R JEOULAIWA
4 ANBCA LA ATE R , 572 v R B WK RCR , il ad A2 5
PR HAEMEAS N AL Bl , DUCRA A 2 A TR0, 2
T ML S BEAZ AR S , B B UL T, S SR
PRAAT S e s R e T
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HH R IR LDH fBa 2 B 18 P 95 3 vs s ol Ak
REETR AR BRI 2 . AE X Sy BLS RVE A T, 1
i e R 4548 BB A BRI RE SR EL, kT 5 | R AL
BELT L L35 ANy | FEVREEAT RN 2R 45 DL B R e 5%
SEHLIE A | e 2 W A7 1L Y 9 258 L ARUIIR ACHE IR o
FFHE Y IATE” AR BRIl , 12k
S35 AT SRR ESH UAT dE AL SRR IR Y, 5 AR TG
IR R AR A Z 6, NI = A e s 5o bah,
KA M S7 H 8 0T 5 | A N S WU R P e e, Y
IRNEAE A= 9 T 217 , 5 BOHE 8] 35 P9 40 A S, 3
i EH A AR AT M B 25 0R AR IR AR, B 255 & LDH
It BUAFUR, B I RS 2022 B 308 ) L e 4L 40
J& LA YEWE, INEE TTIT IR BERS UERG R L I AR X
3o, 38 AR 2o 2H 2R A AR SR LR 2R A L 1
PR ER GG PR TR A, MR S A 1 B AR W 1 2
S B AR S R R, BIF ST A R BB YT
Ja JOAVESY . ODI-43 X VAS P-4 Y 534 )7 /if ik 2
g, HAFTE L s ORI T X B A, T2 Al BRie
IINEL TT A IR LS RSB IR YT LDH T 3L b, HL
e TP aiIEAS L REBRIAIT o /NEF JIy 7 sl it A
ek 4 BT AE 28 2% PR AU AEVE L T A SR i i
ZMI A7, PR SRy 3 L G A , DA TTT 22 S 20 L el
NEMELGE . [RIET, RS LD e 8 b D) 3 e 434 i o 3
WL e, el AR fee Tk, Vel G A 47 Ay, A 17 TFL [
IR TR R K. B IRE N, IR T AL

Akt/GSK3B 5 510 I 7 #2005 BRAE A v K 45
HEZEEN. AktE—Fh 22218 / 75 2R e, Hopk
PS5 T ABERR AL T3] GSK3B AYTE T, M A& 4%
AR WSS, LDH BB MR 325
J& Ak/GSK3B 5 1 - 16 M R [, S & ociE 1
FNSEIE S, BETTINEESETRER 20 ASHFFE 45 R i
R, EIRIT A Akt Rk B2 T, GSK3B
FEARIBWEE T ANET 97 3238 1 W okl 34 |
A 28 245 VHTAT SN SEAE T, ] A SR fE e 2R 22
JE, TR SRS AL A G B, e 12E 48 0 IR P e, Y
WILTH BE HBE A DU ) 13 5 IS L g 3, ko B AR Ra e
P, YR B ME 7 fnT o A A BRI — 2 TS Ak
GSK3B A5 Sl % , J i A8 28 TC R T N0 2 37, AT
LRIV , O IEMEIIBE . BFSTIE B, Ake LR 3R
ik 5 VASTESF . ODIVFSF 2 TAHSC, 5 JOA TP & 1FE
FHE; GSK3BE 1235 5 VASTESF . ODIVES 2 IEAH
3,5 JOA B S A

A 5E Y JEs BRMEAE T, W5 b pT 3 8cs 392k A
[F]—BEy7 s, 3F H. 255k PSM S5 14 WL RE A B0 AH
XA B, T BEAFAE — B et s AN 9T by 2 7 200U
2L g = vp W RE DT TR PR /INEE JT A TR
WL REFBAIEYT LDH 1y P Iy 2% .

25 R, ST 2 FNE /N 1B S I ILTh
REEBR G Y LDH YT &R 3, HopL i v] B 5 1A 4% Aky/
GSK3B 1518 5 , il A 28 TG I T FN RAE WA 5o
Akt/GSK3R 15 53 4% 1] BE & LDH V& J7 114 78 /8 B0 5,
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