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(FEE] BHW Ty &7 it fe ko) T ae4E ALl . ik #3027 B#SD X RRALS A B 41
RV FobT A iy 40, 4010 R, AR5 47 55 4 w7 2858 A 2 3 Rice-Vannucei #2777 ik 7 55 i e R e AL A |
BAER A GAT A AR A TA e 16/ (kged) #EF, EFALSHEAUAT AR ERKIOmMY (kg d)
EE, B 1R, FTRIABEMNKZARRE, 47 Zea-Longa i F 0 ZEH £, G E T £IFAE; HE 3
Ef R EINERMUALIRTEE, FiH A RKEEMBEANZTHTFT; ELISA KA RALL X E R T &8
AF1B (IL-1B) . MEIFARF o (TNF-a) 4F; L& KA FENIEALAYELEE 200 (NF200) . A3
BMEE G (MBP) 7K-F; Western Blot i 45 | i 20 22 5 A5 BLUUES 3-8 (PI3K) . & &% B (AKT). "H3L3)
HEMEFREZEEG (mTOR) ZHaKF, R LHEFHAEK, BHALKK Zea-Longa 5 F 3, BRE TR
Bif oAk (P<0.01); HELRETRAL KWK EEMRNE, HDE%, B@sit, 1L-18. TNF-a
SEIE, KERBEDLCAI R RKEE B ZTHKEZRY, NF200. MBP %% % £ 3% & % PI3K, mTOR %&
B RFHBER (P<0.05P<0.01), HHEA A LE, 47 # 4l 7 4 K R Zea-Longa 3 5 64K, BIE F %
it oIt & (P<0.05); A7 A4 A 29k B B4 A T &, IL-1B. TNF-a &%k, X EAR AL
CAl R R K &Mk T3 33 %, NF200. MBP % 7% 3 £ 3% & & PI3K. mTOR & @ K-EH 4 & (P<
0.05% P<0.01), BHEKIAKRKE. MIHM ., WALAKTZEFGRKFIEKEZFHLLEITFEL (P>
0.05), it A My TRERERREBEY R RO ZAE, LENZEILHER, LERAF TR E
1K 40 27 % 5% B ik 7& PIBK/AKT/mTOR 42 5 i@ %A %
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SIMTREL, BEARBELEL 3-34EE (PI3K) /2K i B
(AKT) M§FLEh Y dmne Z AT (mTOR) 8 %
JEIRE YR T RO E ZE A Y, PISK/AKT/mTOR 3 %
EMZESE OUHIERRE) h g E Rk Z 8]
ZORu, LG SIS AR T PR R R
R S Ik, AR A2 B K PI3K/
AKT/mTOR 38 [ 77 1958 & 1 (R 7 I I e (9 ]
REVEFIMLE, A R AR AR AR . A S 56
L 38 3 [ o B Rk g v s SRl R A 5 i S 56 3
Yo e A 2R D ST (i . IBTCMCACMS21-
2304-01),
1 #RFFE
1.1 4%

SPFZSD K30 H, 7HWE, KFEH 11~14 g,
W A bt A i R AR S S F R A BRA ], S8 5
YIRS . SCXK () 2023-0006. Fifgk
BRA) % v ] v B R B v B A e T 5% 9T SPR
WAL, 22 °C, MBI 40%~50%, 12 h b/
PEIR, PRfERDERSE, BTG,
1.2 %4

PRI TN B9 e, fhf6g, FH6g,
#WEM 6, XMH9e, KA9g, MHIHE12g, BHH
T 12g, HHE6 g WORFI AL AR (FEH)
HRRTARANEIE S, 3.5 o/4%, 155 20240627,
1.3 EZZXAE5E

SRkE (585 R510-22-10), Fiik 184 d B
R AR E e 4 (585 57330), &
EIR A IL-18 (5845 : JM-01454R2) . TNF-«
5. IM-01587R1) ELISA I iRXH &, VLI585
LAEYRHE A RA R TR AR -2 e iR &
5245 :B1002) .4 IfiLiF F & H (BSA, 575 : B0018) |
CY3fricd i — 4L (185 : B100802) . DAPI
5245 B0011), WL EATE AR A RAF
R A RPGLR & (1845 KGP10100), L7l
FAEWHAR A A BR A A RIPA RRE Pl (17
5 C1053) , bt A1) 3k R AR 2 F
PI3K #i 1k (1% 5 : 20584-1-AP) . AKT Hi 1k (18 5 .
10176-2-AP) . mTOR$LIE (4755 : 66888-1-lg), &
W =G YA AR BRI A bR e
Proe —ht (585 7054), EHECSTAH]; RyiH
TS -3 B IR I SU 6 (GAPDH) 144 (555 ab8245) ,
YE[E Abcam A w5 WL 22 4200 (NF200) Hifk
525 bs-10680R), dtutiH B ZR AW KA PR

Al s E S B 2R (MBP) PR (9745 : GB12226) ,
R R AE YR IR AT

JE1001 BYHL - KF, B AU R R A R
N H]; RB-200 B R HAAR AN, AR 48 R A IR
735 RS00IE 38 FH AL /NS ) W A RRIRIL, - i UK
A B AR A PR F] 5 AR8100 AL 4 S A MY,
T A AR A BRA T s RM2016 AU HEY) A
ML, EHRRIESARA T Eclipse-Cl BIZE 5t
B . DS-U3 BUBEIE AR R G8, HAJE R Al ;
PowerPac Basic BRI UKL, EEMASLA AL
1.4 54, R

430 27 H % SD K ECR HIBEHLECFRIE N IE
WAL, B AR AL, R 10 ., BRI
EF AN 4K BRCOR FH 28 8L Rice-Vannucei #5110
ST MRERLTY . SR SRR A BRI (75 RV
BEH] 3.0 vol%), FFEARiRa pRmE (ZE4r Rk
H1.5vol%); BiATEEIE ARSI, B T A
UM, WERAAMISUEAZNNK, KW mEs L)
Wiy CH W s kAL, 1k ims%E S, FIXIHEEY)
M, REERKEG, MAREREERE, BHfET
SRR 92% F AN 8% FE A, W% AR A
39 CA MR FRIE TR, 2.5 h&S B E IR EE, WK
BUBK IR SR 58 o IEH LB AN AT S sh ka5 Lok, HE
KPR SR 24 h 5 R Zea—LongaiEF
I3 U FETERIPENY, SRS 1~3 00 R

A R ERIIERI T, By 5 ARz
AR Y, JERIERT TSR 45 R 7, &7
Al g 7 4 K B2 T R A G 77 v OF 3. 73 g &F
A5 4 i 7 UK FE 439 T 50 ml A= BEER 7K v DL C 1 3%
W) 16g/ (kgrd) HEE, EHAHSHAIZKIT 10 ml/
(kg-d) AHERKHES, ¥WRH LK, FRETH1E,
1.5 WEIGAFA Ty ik
1.5.1 4R & . Zea-Longa #F & R AT A F 347 b
B OEE—UGEBERH, K 4K BT R,
1T Zea-Longa P43 LATTAL K B A 28 Ty e 45 47 1) 7™
HREE . Zea-Longa PEArbRifE . IEH FnILM&
Disemkdt, 1H04r; AMETTORNRESE &R R %
JERR A TR, 1114 A7 B e ) 5 el 3%
NIRRT 2405 A7 AL I R N i
RN E M I REEI, 11300 ANBEA RITE
FOoRAERER, 40, EEIFH 3R, BCEFY
B T8N 1) SR BB L5 P14k R B T
R KRS AR b, RERZE S
5 s JaREOE, T2 SR BRIl 20T MY BT 75 1 B
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], B HRRESL 3SWHCFEIE. 2) KRG B
M LI IEAL R BUS O & 1 dH 50 ml A9 HETE 2
DA, BB, KR B T B0 4
W, R R RO L, BOF R,
WEE H 5 BT ATV o VRO AR Y R
SEIEE, RBERE, 1h45r; MBS HESR
i, AAR ML, 1134 RO E SR, SR
fik, 324y ERBIBES, JLTREHE &,
REE, 155 FEARIE, BEHBL, %
FEAE AT — BB [l N AATAME S+, 11043

1.5.2 ELISA e maREERTEE TN
R EE RS, £ 4R BT I I T 1% I L
By (45 mglkg) BRIEE, 22 4% 258 WP RSO WEHE
UK B4 2Y, RATMEHL S 7 Rk e i 3 B F
HE ZL A e IR G (55 Flax 7 Sk AL AT 3R
TEE 3 HH F R 28 67k Al Western Blot 35K
B 4 HUHF ELISA B4 .

UK B 4120 50 mg, JinA 1 ml 273 28 wh ik,
FHAI 28343 238, 4 °C. 3000 r/min 50> 15 min
(BB 13,5 em) JFHU LIS, >R ELISA 5]
BRI R AE N T IL-18 . TNF-o & f, ™A% 32 IR R
A& B B TR
1.5.3 HEZ &, RREENRBARRELS

BRI ALZ, KENT em. KA HSIMK
MUK G AT A A, SEA WY A, 24 um,
HATHEQ A | R IR, B A5 TR T
FIWEL, 17 Image] 1. 8. 044553+ 8 [ Y 7 [
PER oo (T AT RS IE & i ph 20,
PHLIET DU J) o S8 BRI B (W ph Z8e AT A ) o
1.5.4 9% 3 % %4 Ak 20 22 NF200, MBP &
o ORI SUHEAT U0 7 s . WA B i /K
J&, EDTABREwIRERE . VIR ATEMARL
PR S min, FAKMFYE 10 min, 3% BSAWEH
B30 min, ZBREHAIES, MNF200 (F R L
2451 2 100) . MBP (FBELLAGIA 1 1000) —Fit,
4 CHFHE IR . PBSTEME 3K, HHK S min, JHIIXE

NP (BB 12 200), #EEEEFE 1 h,
PBS EEUE 5 A DAPLE YL A il i% , G E R E
10 min, JBTJE FHPCZECERKE Rl L Bokdt
BB N WEIFRERG, JFE L Image ]
1. 8. O 2 1t A3 B 2 1 BH M R IR DO B
1.5.5 Western Blot 7% # | iz 28 22 PI3K. AKT.
mTOR & & K -F  BCK BRI 41 2U0F B8 )5 i A GE
RAPI i 244 , REUAHS BB LIS, R
BCA LI GE R MR E . SIS RE N LR, fmk
R, 5% BRI IR B 1 he 300 i —4t
(PI3K. AKT. mTOR BN 1 : 1000), i
W5 TBST vk, AR — 40 (W Bk 20 1:
4000) FIEME 1 h, ECLAJCHEATIR A G, f#
FH Image J 1. 8. 0 B 1 % &5 K B2, UL GAPDH
HNZ, LHMER S NS KEEN LERR B
HHKF.
1.6 %tk

K HISPSS 22. 0 B AT Se 1150 Mo 1T Bk
FAIESSMAUBE R fEZE (r2s) F£on, WL
J7 2255 2 20 ] LB R R R R 7 2200, 4] 7
Wi HE R LSD LKL 56 s 7 228552k ] Dunnett-T°
. LLP<<0.05 W2 BAGI R .
2 HR

2.1 BRWAKAKRFE. Zea—Longa‘ﬁéJ\/’g«f‘ A F I
et

KR, SIEFALE, BRI KR Zea-Longa
War Tt Ja BRI B (P<<0.01),
SRRV LR, &7 A R 5 20 K B Zea-Longa 343
FEAK, JERCE M LT E (P<0.05). 4541
TR AR S5 2 B B B B [ BL R 25 S B TR S i R
(P>0.05).
2.2 BAKFAMWALIL-IB. TNF-a b2 i

T2, SIERA R, BRG] KRN 48
IL-18. TNF-a ¥ 7t (P<0.01). SHIAIZ
L, &7 i fa iy 2 K BRI 4L I-18 . TNF-a 1%
L (P<0.01).

T FHKREEFE ., Zea-Longa ¥4y, BB TR, 5 R S8 o L

Table 1 Comparison of body mass, Zea-Longa score, body-turning time, and scores of hind limb suspension experiment

in rats of each group (x+s)
27 R ENpi= Zea-Longa PF-53/57 T B s [A] /s S s R S P43 /43
IEHA 10 25.89+2. 82 0 1. 92+0. 19 4. 00+0. 00
e 10 25.41+3.07 1.30+0. 67 1.91+0. 24 3.00+0. 82
ET Atk 4 10 25.9412. 89 0. 80+0.79 " 1.9420. 18 3.30+0. 67"

W oa) SIEWAHE, P<0.01; b) S#HMHE, P<0.05,
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R FUKRMIKHAIL-1B, TNF-o % 5 HLHE
Table 2 Comparison of IL-1f and TNF-a content in brain

tissue of rats in each group ~ (pg-ml™, x+s)

251 R IL-1B TNF-a
IEH A 4 19.42+2. 16 41.73+4.21
T2 4 71.79+6. 08 ¥ 102.93+15. 12

T A a7 4l 4 43.12+4.21" 63.49+4. 72"

e IL-1B, FI4IMAZE1B; TNF-a, MEIRFEHEF o,

a) HIERAIAE, P<0.01; b) SR A, P<0.01,
2.3 ZMKHAIALHE F 64 R ki

B, JE 2R BRI I e 2 55 i E 2 4y 3
5, ANMIHES) R, AN R RS, Qe s,
MIAZIE M, TCH] R A 4 . ARORIZH R B
RN B SR SRR EI . W Eh 2R, AN A A
g2 R LV 1 e N O A B T 19
NERE, MRS, Maock s BEml. &

Bz

%5 CALIX -

EHR 2

SR 5 2 K BRR G e 22 5 i s b 4 R R, A
MaHESN s 55, A E A% [ 4, (R 2 R
B, WHEM A — o B R
2.4 BARKWUALRKIEEL R LK

BI278, IEH 4R BRI R 2 51 S 2 oo HE
YIS RS, ARSI, Je IRYEaHPERi 20T
BomEE; BB RO 2 5 Dk 2ot HEs
ZAL, AR, JE FCY e BH Ml 2T B K
A SRR LR, EF A E AR BRI 2 S
TR EZS vt | B7IE S o S EN AN LR N e L G 22D v 4
WL, £33/, SIEWHHLE, SRR R
U7 )7 Kty B CA 1 X e FG Y €8 BH M: i 28 50 B30t ok
B (P<0.01) . SR A, &7l 4K
SR 4 21 07 )2 B i CAL X8 TR YL 6 BH P 22T
BEWZ (P<0.058P<0.01),

ET A R T 4

e

AL BN 4L

e )2 R AR LR VAR YE; 1 CAL X BB A L8R 2 o8 H Wb
Bl AARBMHLIHE QAR (x200)
Figure 1 HE staining of rat brain tissue in each group (x200)

i BTt

55 CALIX _‘

EH 4
TE: MRAEAER AT,
B2 HAKEMALRREERE (x200)

Figure 2 Nissen staining of rat brain tissue in each group (x200)
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AL AN T4

AL AN T
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Table 3  Comparison of the number of Niehl’s staining positive

neurons in rat brain tissue of each group (>, x+s)
2051 R4 )7 5 CALIX
EH A 3 437.00+29. 82 335.67+16. 04
R 3 313.33+14.53 172.33£11.93 ¥

ET A3 i ki 7 4L 3 366.33+21. 13"
T oa) HIEFHLE, P<0.01;

298.33+10. 07 ¢
b) HERA L, P<

0.05; c) SR LE, P<0.01.
2.5 AR F ML NF200. MBP %% & 4 5% &
285

R4, HIEWHLE, BRI K EUNHS

NF200, MBP s anm EHRFEL (P<0.01). 5

DAPI

NF200

Merge

HERIZH

R 2 Ll dss, 7 A0 48k ik 5 4 R BRI ZH 28 NF200 .
MBP %% ¢ Y658 BE ¥4 T (P<0.01) . #4541 KB
Jigi 2H 21 NF200, MBP e 322 2¢ S 4 4 & 43 51 UL &
3. K4,

F4 BAKRBIKALINF200, MBP s b ik
Table 4 Comparison of the intensity of NF200 and MBP immu-

nofluorescence in rat brain tissue of each group — (x+s)
2651 AL NF200 Mbp
EHH 3 82.18+1. 67 78.21+2.77
T2 3 52.38+3.53%  49.97:4.48
AR T 4 3 70.05+2.61"  68.93+2.24"

e NF200, #IZ227511200; MBP, SE8STMAE

b) SR A, P<0.01,

a) SIEWAILE, P<0.01;

T e M 77 4

. NF200, Wé&ﬁﬁ 200; ZI{675¢5E 0 NF200 BHPEZR K, #5 (0  DAPL,
B3 &K BRI NF200 o5 5 G g a8 (x200)

Figure 3
- -
: -
. -
IEHH T2
I: MBP, BEESBLMEEA; L0658
@ 4 ‘/ﬁ"éﬂk LL\‘HIZI{’JEL/\ MBP ﬂ_"ﬁt
Figure 4

Immunofluorescence staining of NF200 in rat brain cortex in each group (%200)

&F o5 L 7 4L
6 MBP BHMEF %, ¥ €8 DAPL,
e E (x200)

Immunofluorescence staining of MBP in rat brain cortex in each group (x200)
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2.6 AKX AEMLEPIBK, AKT. mTOR & & K
gk

K58, HIEFH LR, BRI KBRS
PI3K. mTOR & MK P ¥ AL (P<<0.05 5 P<
0.01). SBIAVLH LA, & a7y 20 K RG240 21
PI3K. mTOR &K FEFE (P<0.05). &4K
UG 2 20 AKT 2 1 KF e 22 S ¥ e e it 2 i X
(P>0.05). A RRMLZ PI3K, AKT. mTOR
AR IKE KNS,
x5 FHAKRFIKALPI3K, AKT. mTOR &KL
Table 5 Comparison of PI3K, AKT and mTOR protein levels

in rat brain tissue between groups (/GAPDH, x+s)

20 3] AL PI3K AKT mTOR
EH 4 3 0.46+0.07  0.49+0.09 0.42+0.07
BT ZH 3 0.224¢0.09*  0.46+0.05 0.20+0.07 "
PRGN 3 0.3620.13° 0.51+0.07  0.35+0.03°

s PI3K, WEMGRMEALEE 3-WAE ; AKT, 1A B; mTOR,
WFLEN Y R R .

a) HIEWHE, P<0.05; b) HSE®WALLKE, P<0.01;
c) SR ILE, P<0.05,

PI3K  — w— — S i)
AKT S S— S G0 [D:

mTOR - —— - 289 kDa

IEFHE  BUNAL &7 dmiy 4l
e PI3K, WENRMEALAE 3-3 A ; AKT, HITMAEB;
mTOR, WHFLENYw e RILEM .
BS SAKRMAZPI3K, AKT, mTOR & [ 1k Kl
Figure 5 Electrophoresis of PI3K, AKT, and mTOR

proteins in rat brain tissue of each group

3 Wit

IRREAE Ry — Pl 22 RGO FR SR A AL, Ho R
PLRAE B N S 2% . BNy, 2 th e R 5t
AR, P58, FRASE, ME RS, itk
WA, ANBESRIRINE, MEDEDIRES I, fn bk
ge. POERRFBCRILMSSI, SHEERE
M, s 2, RAREUEILE IR
WU . REIRSE " e e 0 2 T
IREA 2, RS LA A, RIS, ARASHT
EF AT BAT AN I RGBS 22, TR
AN S AR AR R, AREL T £
B, RN, 2RI, AMUMANZER . B

T, EEREEAT; a8 B RANE A, BRI
K@M s 203, JRA7 . ARAPFRms L, AR miA
s PR RIE RO, EXORE s AR i
OB E RN MER, #XGEE .

A58 K FH Y Rice-Vannucei #5881 2 £ # HI 1Y
ARE S AR, 300 a5 L S 5 2l Jk vy G ke i
S, JE I AN A AL i Bl AR, R R
TE R A B 118 DG P 391 52 380 i 450 05 DA T S 400 e )
g 1 A S A 3 IR A Y o AR A BA I A Y SR
Eri e R (16 ¢/ (kged) ] XHERA K B
HAU LT BN TRTERR R 7 I, A5
K16 of (kg-d) Flg AT T, REIHAE T
EY Iy TR VUL, AR TR A gy %
22 5 52 RN PI3K/AKT/mTOR 38 6 Y 20 . ASHIF 5T
BN, MORERLA K B Zea-Longa P73 B 1E & R
BRI, 5 R R SE e PP A, &7 A A
T 15 Zea-Longa PE43 FEAK . 5 & i SEER1E 43 T
1o, VLT A AR R e AR AR R R BRUR 22 ) R
PG RGZ BhRE ). £ 20K R i LA 25 55
Geite e X, ATRER M TR (7R) M
AT o B BT AR A . BB SR R e TR R
JRIE AL, FEHA R RS KRB ", A5
& 2H R BB B I ] e 22 e e i B X, LA
T REVS Mol 28 R G AREIA T, R0 LR B S S AE
FLINAG LIRS, o S5 vl 3 5 224 LI s 7] 13
DLt — DA 7m AT NP 22 5

MAE S R OCE IR B 3N AR, TRIT IR
S o LA, ENSMIFEE 1T T Z Rt
AN, G TANNRYT . WENGY T AT RETE
HURIAE 7, ke Ty ik B A IR i 4 AR F TR
o, (H ISR A RN g oAt B, A Y R
WY, i mA T R Z s 2 oniE IR, HEA
o Gy AR, IRl 2 25 Rt 7 X 0, 5 B
BhoE A R A RERS T2 o ARE AR T A R L
ML YA W] 0 I RE R R, (R 22 5 R ik
SR AL ESR Sl oS HE A0 B AR O AR YOG
', NF200 5 MBP J2 ff 28450 0 Fi Al 2848 52 1)
SRR o NF200 1E g bf 28 4 M 1Y) 1 2885 2
gy, HENGAR MR SRy, SRR UIAEOC, A
LRGN EZY) TN, WIS A Y bR &
Py, MBP & —FP RGNS 1, R R
PE LA AT BE B9 SCHEVE T, 45405 i MBP 7 i
LN I FRIBFFEAR 2. PIBK/AKT/mTOR J2 #fi £ 4&
S ELE P, S5 Bl s AR N A AT i
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VAN E e o e Vo R =R AR G SO T il =)
S ERZITREE . A, R, TR S MY
AR SRR RE 20 mTOR J2 38 [ H S5 ) T Ui ss s
Iy ¥, Ha # PI3K Ml AKT Ay 4%, Jf 5 PI3K.,

AKTHHEVER] ', mTOR %58 1 845 mTOR & &

&1 (mTORC1) FMImTORE &1K2 (mTORC2) )

TR UL EPRAER T, AR SR 28 90 5 132

PHHLUESE 5 I HLAE S fb Je 50507 1 3 4 v ke 2 G e

YEFE, 52 5 k] 98 P 4o 22 o B9 BB 2. AR

FRaE RN, SIEWA R, BEA K FNHS

B2 Bt By XA AR A 7 . ek, R

SE A IL-1B. TNF-o i i, PREEE A

FRiai ¥ NF200, MBP (%, PI3K. AKT. mTOR &

FIACERRAR;  misT Aty TG, Bl Hain &

i 25 29 B 45 34 O i e, OB R S ik il 7 T A

VR A TR R U 4 20 S E S Ny, AR A 2 1

2, HAEHMLEI T 85 PI3K/AKT/mTOR {5 53 i

EEP S

2l W A 973 e A K i L S i by N e 2

MU . MR E S EA, S imsy)

e, REBE S0 ER, HAERPLEI TR

18 1 G PI3K/AKT/mTOR 15 5538 M SLBLAY o ASHF

FIA R ZATEF RIS, 2L AR

TR SEIIRTY

S Ak

(LRI RE, K, AR, 55 . I PRRERE (1) 5 X 12 Wibs
HE TG IR 43 B [T ). shAe s LRI R 4475, 2014, 29
(19):1520.

[2 ]RGS AR, XRI S0, 45 . I PEREBR 1 SRS B — 141k
BITHERLT] P ESIE SR e, 2022,30(7) : 635-
638,643.

(3]G A . &7 i8I 77 o FH T2 28 R I e A I B 222 19 11 R
JERCSCIRFE[ D], dbat JLstR B2 K2, 2021,

(4 RS . T 73 i Ay XoT i o S22 55 A R0 ) s i A AV ]
F5EID]. dent et rh BE 25K, 2021.

[SIRAR. WPk REge AN ERRYT SREE IM]. Jbat: AR
A A, 20180 13.

(6 12245 bk, X bR, 55 . T 55 iy %o dfe i ke S Mo e A
HUK B T sz [ ], rp B R 5E L 2024,
28(28) :4477-4483.

(7103, G 7S X EbR, 45 . T 105 ft i 7 T o M e A 780 K B
PRl B R I B B ) 2 A R [T ). P E 2 TR
9%,2024,28(23) :3674-3679.
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Effects of Shujin Jiannao Formula (%7ffi{£%i77) on Neural Repair and PI3K-Akt-mTOR Pathway of Brain
Tissue in Cerebral Palsy Model Rats
YU Ruiqin, MO Yanjun, ZHANG Houjun, LIU Gang, ZHOU Zhuoluo, RUAN Zechen, XU Lin, MU Xiaohong
Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing, 100700
ABSTRACT Objective To explore the possible mechanisms of Shujin Jiannao Formula (474575 ) for cerebral
palsy. Methods Thirty 7-day-old SD rats were randomly divided into normal group, model group, and Shujin Jiannao
Formula group, with 10 rats in each group. The model group and Shujin Jiannao Formula group established a cere-
bral palsy model by the classic Rice-Vannucei method. After successful modeling, rats in Shujin Jiannao Formula
group were given Shujin Jiannao Formula 16 g/(kg+d) by gavage, while the normal group and model group were given
normal saline 10 ml/(kg-d) by gavage once a day. After one week of intervention, the rats’ body weight was mea-
sured, and Zea-Longa scores, the righting reflex test, and the hindlimb suspension test were conducted for assess-
ment; hematoxylin-eosin (HE) staining and Nissl staining were used to observe pathological changes in brain tissue ,
and the number of Nissl-positive neurons was counted; enzyme-linked immunosorbent assay (ELISA) was employed
to measure levels of inflammatory cytokines in the brain tissue, specifically interleukin-18 (IL-18) and tumor necro-
sis factor-a (TNF-a) ; immunofluorescence was used to detect the expression levels of neurofilament protein 200
(NF200) and myelin basic protein (MBP) in brain tissue; Western Blot analysis was conducted to determine the pro-
tein levels of phosphoinositide 3-kinase (PI3K), protein kinase B (Akt/PKB/Rac) , and mammalian target of rapamycin
(mTOR) in brain tissue. Results Compared with the normal group, rats in the model group showed significantly
higher Zea-Longa scores and lower scores in the hindlimb suspension test (P<<0. 01) ; pathological findings revealed
loose structure in the cerebral cortex, hippocampal atrophy, and neuronal damage in brain tissue. Levels of IL-13
and TNF-a elevated , and the number of Nissl-stained positive neurons in the cortex and hippocampal CA1 region
reduced, and immunofluorescence intensity of NF200 and MBP, as well as protein expression levels of PI3K and
mTOR, significantly decreased (P<<0. 05 or P<<0.01). Compared with the model group, rats in Shujin Jiannao Formula
group showed decreased Zea-Longa scores and increased hindlimb suspension test scores (P<<0.05) ; pathological
damage in brain tissue alleviated, levels of IL-18 and TNF-a reduced, the number of Nissl-stained positive neurons
in the cortex and hippocampal CA1 region increased, and the immunofluorescence intensity of NF200 and MBP, as
well as the protein levels of PI3K and mTOR, significantly elevated (P<<0. 05 or P<<0.01). There were no statisti-
cally significant differences among the groups in body weight, body-turning time, or AKT protein levels in brain tissue
(P>0.05). Conclusion Shujin Jiannao Formula can improve the neurological function of rats with cerebral palsy,
exert neurorestorative effects, and its mechanism of action may be related to the reduction of inflammatory response in
brain tissue and the activation of the PI3K/AKT/mTOR signaling pathway.
Keywords cerebral palsy; brain injury; neural repair; Shujin Jiannao Formula (#7#iif&%J7 ) ; phosphatidylinositol
3-kinase (PI3K) ; protein kinase B (Akt/PKB/Rac ) ; mammalian target of rapamycin (mTOR)
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