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WEHY TR BLRE AT LR KA BT 0 LEL R 25 %EE - A(Nogo — A) ZiE B IF B2 (LPA) & & A&k
9% HiE K80 R SD KA KEA S H x B Al AR 40 R 38 4 I AR F 41 (40. 0 mg/kg) @ 71 Z 48 (80. 0 mg/kg) , A-41 20 &,
AR E A RIFBLREEANTAET EEBRABEY R BLREEANFTATEERAS | RIFBL TR T HmE
A FELTIAA T RAFAER 2 T F AR AR E K FNEARAAYZE SRk, WK BRI X HoR A L, KR F -
T A B4k B (RT - PCR) i B & & JR 97 i (Western Blot) i M % 5 A% 78 % & 20 2% Nogo — A & LPA #) mRNA fe & &g R A KT HER
BT 7,14 d )5 BRI 22 P B B AR R 4 AU I AR B B ] T A R AR B ] L B Nogo — A & LPA 49 mRNA Fo4&% & Rk K-F 9] 2
BT EA(P<0.05); R840 £ & A F LR F5ARH P BAL TR (P <0.05), B A R FHl 45 & 2 25 5 % 69 38 e i iR
BEM(P<0.05); 3 LM LM RAM R MO EF ;B RAELHURILKERAANEL, L RERE, T TRRLHK TR
5 R B IE &N FAE DU LAY Z IR Y R R SRR BB AR A B Y 2 BAN T AL, LIRS AN 2 T L iR
R BN G 2T 2ovE AR ST K R AY B ) AL B AR A By A7 VA, A R LA T Ak 5 L aE 1 ) AR SE A 5 K Nogo — A & LPA 49 mRNA #»
Fl ki, w2 R s AT £,

XA R IR  AERAR T AP 2 BB DA B G — AR AR R R
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Effect of Tiandan Tongluo Capsules on Neurological Deficit Score and Nogo — A,LPA Protein

Expression in Hippocampus of Rats with Acute Cerebral Infarction
CHEN Hongmei', QIN Biyong®, YOU Zhijun'
(1. Hubei People's Hospital Affiliated to Hubei Institute of Medicine, Shiyan, Hubei, China 442000; 2. Jiangxia District First People's Hospital, Wuhan,
Hubei, China  430200)

Abstract: Objective To investigate the effect of Tiandan Tongluo Capsules on neurological deficit score and Nogo — A, lysobisphosphatidic
acids(LPA) protein expression in hippocampus of rats with acute cerebral infarction. Methods FEighty SPF grade SD rats were randomly di-
vided into four groups:control group,model group, Tiandan Tongluo Capsules low dose group(40.0 mg/kg), Tiandan Tongluo Capsules high
dose group(80.0 mg/kg),20 rats in each group,half male and half female. Acute cerebral infarction model was established in the mod-
el group and the two doses of Tiandan Tongluo Capsules groups. Each dose group of Tiandan Tongluo Capsules was given the corre-
sponding dose of medicine by gavage on the first day after the successful model establishment, which lasted for 3 months. The rats in
the control group and the model group were given the same volume of normal saline. At the end of the experiment, the neuromotor
function, pathological changes of cerebral infarction area were examined,and the Nogo — A,LPA gene and protein levels in hippocampus
were evaluated by reverse transcription polymerase chain raction(RT —PCR) and Western Blot. Results The neurological deficit scores
at 7,14 d after treatment,the removal time of bilateral stickers,the passing time of the balance beam,the expression level of Nogo — A,
LPA mRNA and protein in hippocampus in the model group were significantly higher than those in the control group( P < 0.05). The
low dose group and high dose group of Tiandan Tongluo Capsules were significantly lower than those in the model group( P < 0.05).
With the increase of the dosage of Tiandan Tongluo Capsules,the above indicators were gradually decreased( P < 0.05).In the control
group, the neurons were normal. In the model group,a large number of necrotic neurons were observed, which showed a lack of blood
like pathological changes and a large number of vacuolated degeneration necrosis. In the high dose group of Tiandan Tongluo Capsules,
the necrotic neurons were significantly improved. In the low dose group of Tiandan Tongluo Capsules,the neurons were loose and disor-
dered, but the necrotic neurons were reduced. Conclusion Tiandan Tongluo Capsules has protective effect on the nerve function defect
of rats with acute cerebral infarction,and its mechanism may be related to that Tiandan Tongluo Capsules can inhibit the neuron cell
necrosis and apoptosis by inhibiting the Nogo — A,LPA mRNA and protein expression in the hippocampus of cerebral infarction.
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[ B Al , AN RSO AR 22 A A i i T vt
FILIR A FEIE SRSV 5 5 R AL 5 S v e
FER) K HE RN AT 5, S AR ol 1. — P98 13 453 43 Y
TR AL, HLR S SRS A A P I
JiE T2 (LPA) J&—Flos & BLIY 40 i ) BN 2815 5 o+, o
VRS PR A I B AR TR S S 23 Fhs s, AT 5
MR 2SI, A2 3 it /Nl SR 8 A AL, T 5 16 19 1.
/INB AT RE T LPAY, 21 33 26 1 — A(Nogo — A) Hi H A il
2 758 (CNS) /D 58 I ST 240 Ml B — L6 22 0 7 26 A7 AE T
THEH 14 N ZM PRI /D 58 e S5t A0 B ) 1T, 5 0 22 T A0
TR E B VIH I, Nogo - A S LPA 17 £ 55 8 Ak M i
B YIAH OGS P 4% e 2 S5 ST ALCH TG ML 3E 2% AR X
R, F T R 22458 RGBSR L BEREL DK 28 , L2 B A
B B RRAS DR AR TR RS RESE S KR
AL FR M HAT BT PUoe Ui gE T A
SR PER AT AU g o - AZ T B R 500 %555
PEARFIAS RSB/, o0 A8 I 22 R e A 3R
ISP AT R IR T R 28 ) S P A A
RPN IRE SR 73 K 15 F5 X Nogo — A Sz LPA
PR, Ry SR RS R T S HE I KA B
SIER/(1
1 MR57EZ®
1.1 R HAGS5HY

4% - PRO - 200 B2 21 e 4 (P B e 4 7l ),
VR - 98 BN BE 1 (35 [E Thermo Fisher Scientific
25D, ABIPRISM® 7300 %! RT —qPCR 4t (3£ Applied
Biosystems 2N EC3 B R 250 (S Upland NGO

1024 s R 4 e (ol AR XU 245 JBe 3 A PR )
[ 25 £ ¥ 220010029, #1525 C14001035399 , HLA% 4
%7 0.4 g); TRIzol® (Invitrogen, Thermo Fisher Scientific
NE]L S 65412) ; PrimeScript RT ﬁt?ﬂ]ﬁ(lnvitrogen ,
Thermo Fisher Scientific 23 &), #it5 4 63541) ; i fe 2
UUE M 5 24 A% 28 v WK (Pierce Rockford IL, 4it 5
52489); BCA & 4 & & #) & (Thermo Fisher Scientific,
Inc, #It 5 Ky 20154); 10% 5 73 s Bk Jic B g FL K e
(polyacrylamide gel electrophoresis, SDS — PAGE, Sigma,
L5 Ry 12547) s B A & 0 B (55 [ B BR KA ]
5k AZ5486) ; TBS — T(5 4 0. 05% Tween — 20, 2
KB 2w 5 #H5 o 1247) 5 Nogo — A, LPA #i 44 (Cell
Signaling Technology, Inc, H %58 22258 F1 65841, #i
BERE N 1:1000) 58 - WLal 2 B A CRDUETRR A 9
FEARA B, H 5K BM0627, #i B H 1 :300) 5

PR AT A B I 1 1L 2 S — e (R R A
HARABRAT, B35l GA1014, B K 1:5000); ECL
%5 (EMD Millipore , Billerica, MA , 5 2015633) .

B SPF 2% SD KFL 80 H,7 ~ 8 Ji , A i & 250 ~
280 g, F I3 M K27 B8 27 R 5L 55 gl v Bt [V AT IR S
g SCXK( 75 ) 2019 0012, & #& iE 5 Ky SCXK( 75 )
2018 — 0013 ] IZWF5T 4 = B sl Ao PR ZE b1 Ak o
1.2 Z¥HE ERES4E

A K ERAR R R o et B I 53 S 6 B (A 4) R
41(B 41) RSHE 25 e R 120 (Cy 2H,40. 0 mg/kg)
T PP 2% e e ) 4 (C, 41, 80.0 mg/kg) , HF 4
20 H, MEMEAF O 45 R UK & S (400 mg/kg) Jik
P B BMY, R 572 (37.0 £0. 5)C, FARZ
F2A BN K, 3N 3h KA Sk, SR 5 KA B ik
AYBIFAEFL LB 4 Co 4. Co 4B 4 - 0 JE R EE A Lm it
MBIk E A A SN Sk, IR DL ZE R v 3l
Wik o A1 ZE 90 min Ji , /MO MRS BRAE 5 2 LAWK I, 1A 45 351
FRYT KR U R R S o Co 2 S Co T AR
e 1 RIFURLS T AH N 1 25 e B COR P 4% e 48 Y
BV EBEBUNE 100 g /AT 1.0 mL) , R824524 3
NH LA AR B ARG TERBUEREIK,
1.3  AKRMHRBhEEN

Mz RZGERAE GRIT Td I 14d 5, I sl
LR G T 0 ~ 5 43 A Bl 2 D e B 0 4 iR AT
A 00 43, JCRP D) REBEATAE R 5 1 43, BT TGTE 52 4
J&& 52 43, A B 1) PN eSS 53 43, B 1] PR 54 4,
Tok A EAT R RS 4, e 2 TRATE

UM AL BR IS  sh AR5 14 d, 1 2 il kK
10 mm (1 1E T TE RGP A0R R BRL 2 N1 R 1w R A (Bl
FEEEDLIEH KR 10 s PR RS EAUR I ) 1 K EVE
DU B 27 v, K B A BE OB 40 R w4t o RS IR SRR
SRS R 0 48 15 9 BB [, 120 s MR R BRAC il
A 12088,

AR E R S YIARIE 14 d 4T RN
105 em x4 ¢cm x 3 em AR Z&, 9 U [ 2 [f R S5 BS 1 80 em,
IR SO BRI 5, & 50— 6 o il sk oK B Y iE
o AN ST A A IS 5 S 120 s A I AN A
H 120 s, KER T AT 263 10 At 120 s A 5@ et P
AT R R RN 1R, S04k 2 49,
1.4  KRERNELEHIER

KAARA VLS F M IS 1 h 7422 UK , W8 824 445 X
o B RS BRI 28 - 80 °C VKA RIS , VIHURE 2 mm )]
A DX SEEAR G -, R4 St bR ) T i 41 25 B AR A

HE Yo U058 ¥ 855 1 d Vi v IR , 5 0 ol 1/ R
6 pwm 185 U0 Fr, # BT S UG AT HE Y48, 10 5 &
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200 5 SR T WS A 473 DX s B AR AL
1.5  KEBEDEL Nogo —A % LPA EFE KL N
MR SR A o R SR 100 ¢ 40, W 1 mL
TRIzol® Jf 520 413 B a R 5 1 b , AR 415 ) it sy iy LA
FEHUE RNA{H ] VR — 98 T8 48 S8 4356 )i 1 46 1) B
RNA ¥ & fali i, 3748 F PrimeScript RT 357 & 647
B L cDNA GBE A LY cDNA P A7 7E - 20 °C
THELLG {8 ] o Nogo — A, LPA, GAPDH 5|47 H 75 M JiA 71
AR IRy A R ] 8244 . GAPDH #% HIVES % [,
B 5 WFEH IR cNogo — A: IE ] 5’ — CCCGTGTCGAC-
GATGTAGCGCTAGA -3’ , JZ Ifi] 5' = TCGTAGCTATGC-
GATACGTACACAAC -3’ ; LPA: iE [f] 5’ - CTAGTAGC-
TAGAAAGTCGCCTAAACGTG -3, JZ [1 5’ - CTAGT-
CAATGCTAGCTTCGTTGTGACCCGTAGTAGCTGA - 3;
GADPH: iF [] 5’ - CTAGAGGGGAAATCCTATCGATGA-
CATAGTCAG -3, 2 [1] 5" - CTGACGTAGCTTGAACT-
GATGCTAGCTTCGTTGTCTGATGCTGAT - 3, f#i Fij RT -
qPCR R G4 Nogo — A F1 LPA mRNA ) %35 (RT -
qPCR 3§ SO i SRR 25 L, IR ER AT
50 C 2 min, 95 °C Taq fifi%fL 10 min, 95 C 15 s, K5
60 °C 1 min, 3t 40 NFHR 222 J5 3k F FAER Nogo - A
F1 LPA PIARXSRIE .
1.6  KENEIEDHEL Nogo —A F1 LPA EEHN
et ISR 98 0 T 00 A 284 ik 9% v A 4 Ui S 2H 21
SEERESY IR BCA 2 A e SR S G I 2
JE B 1 (BFPKGE 100 ng & (150D 5T 10% F G ik
R B R FEL K B 4 5, o VA 2 vk T 8 31 SR I — 9 & 0
BRI TS 5% AR — &5 £ B 2 hy
P TBS - T Bk 3 K, A5 5 Nogo — A Jz LPA it
Rku B - WLsh&E B PUATE 4 °C F bk o TBS - T k%
Jo W TS AR Ao S A P T AR 0K 1) LU SR S — T — 2 T
IR TWE | h; G, M1 ECL W ik 2s 206, O
i EC3 B £ Gox) & [ ot 251 i A7 n] M4k, O3 i
TR EE 72 o Af ) Image J #0404 (& [ [ 37 TAEBFSEBE ) 217
G3HT o B HRAE 3 3,

A B

1.7  GeiteAhiE

K HI SPSS 20. 0 4t it 2 F A 53 A o 3 1 B ORL DA
X = s 3n, ZHRM B HEHANE T 200, 2%
FEBER ] LSD — ¢ #586, P<0. 05 H2ZESAG T FE X,
2 R
2.1 KRBZEEHEEFESD

1RY7 7,14 d J5 , B AL DI RE B PE4) AU G4 25
WS T] P A A Hsf (] B 2 5 F A 41 (P <0. 05);C, 4
B Co 4l iR AEAR B AR T B41(P<0.05), HF%E
YREEFIR BRI, 7d B 14 d FRZTHAE BRI
Y2 R sF [R] P A 3o (] 35 32 T IR (P < 0..05)
HILE 1,

(1 BAXKANZEHARGLE(X £5,n=20)

sl ik WA AN (5) LUITS FhALA
(mg/kg) 7d 144 FREA(s) B 1A (s)
A4 0 0 26.59 £6.63 1.89+0.39
B 10.96£0.96°  8.46+0.62°  103.48+25.84' 16,48 £6.63"
G 40 8.4920.59"% 5.69£0.53°%  80.85£8.23°F 12.59£0.74"
GA 80 6.69£0.497 426£0.45°%  51.42£9.25°""  §.76£0.63°

E: B Ak, P<0.05;5 B4, *P<0.05;5 C 4
Wi, 2 P<0.05, F &R,

2.2 KEMERELEM

G5 1R I, A 2 S 2 b 2 40 B E L, B
R AN N 87 N A 2 v =73 11 S
WLREAS PEIRFE R AL 22 5 Co 2178 5 41 4 b 245 20 L 3R AE
AU C 2 oA 25 L, (HIRBE A 22 o0 20
2.3  KF#ED Nogo -A X% LPA Hy mRNA F1EBFRIA

B 27 &5 Nogo — A Fl1 LPA 1) mRNA ik /K-F01 i
T AH(P<0.05);C 0% Co 41T Nogo — A Al
LPA mRNA ik /K- B8 F A 41(P <0.05), FLFf
AR 45 I 245 24 70 S ) B T i R IE (P < 0. 05)
B 415 Nogo — A Fl LPA I FRB/KFHIR & T A 4H
(P<0.05);Ci 41 )% C, 411 Nogo — A Fll LPA %
KK AR TR (P <0.05), HBEH 45257 11

C D

AA%L B.B4 CC#4 DG4
B 1 RIFELRE KA ED M0 (HE, x200)
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BEIN AL P <0.05) FEILFE 2 K E 2,

A2 RIFB LR E AT AR KR H D Nogo — A B LPA 49
mRNA fe &% G 2 XK P HA(X +5,n=20)

W
A5 ’ Nogo-AmRNA  IPAmRNA  Nogo-A%®&  LPA%EA
(mg/kg)
A4 1.52£0.41  1.69+0.48  0.89£0.36  1.29£0.47
B4 6.96+0.39"  5.99£0.59" 6.62£0.39" 6.48+£0.59"
G4 40 5.41£0.54"F 4.12£0.59"% 5.96£0.48"F 4.99+0.42"*
G4 80 2.26+0.497%* 2.15£0.51"* 2.14£0.53"" 2.26+0.69"*"
A B C D
Nogo - A
LPA
GADPH

AA# B.B4 C.C#4 DG4
B2 RO EA &ML KX R ED Nogo — A A= LPA &
8 £ ik AT 6 Y
3 iFig

O A B 1 BEL Atk Oy i 2 2 R A S L, )R
b G A L A PN B 0 7 6 i 5 e ) R St 2K i 4
i 2 A 240 B R T RIIR BB o K 4% A A k) A A e
B AR A I T A% R T e 7 R DR A R e
7% H 7 (BDNF) Fl#h 28 4= K PR 7 (NGF) 3k i AE FH O
AWFFER TR, B A 7 d 14 d #2 I EE BT |
XU Uty 248 25 [ Fsf [) P88 A o A B ) B S o 7 A2, 3%
AR R 2P i A FEASE R 2 N7 B ), TG R 308 246 Jis 28 mT B
WREAK 7 d F 14 d FRETIRREIT S NG AC 2 R A
() SF- A A 2 AT B [ 29 B OR300 245 e 8 %o 2 i A9 A
KEM LD Res A R E- .

Y BRAMF ST I | R 4% g 28 vT 41 ] R BRI /R
ROt BRI/ VIR R 5 P S 10 T D O DA
TR 1 B 0 5 00 3% T (), ol DA B8 o s () A2 5 4
R ERPUEREE VA AR 1] 5 2ACSE JUL PRI S b ZEOR AN B IR 5 |
iRy o 1N e o (1) B0 SN AR VS N
KA TE B B[R] 5 BEAIC S5 LA S K T S5 P i ke
LR R 1L A5 P 2 P AT 2 2 A 5 7K o 5 Dl P A L
TR R w2 Jik i S50 i St i 3 2 P A B U A I Y 5 SR
R, B AU FEA 2 WA IR FE AN 22T, 2 B i A s B
AR ZS YRR AR R AR R A 5 Co AL S 22 A IR
FUA B R 0GE  Cr S TC A Z5 L (HIRSE RN 2 e 4n
/D FRIR P8 45 e L R A S s/ i 28 TC A LA AE

A AE 2 V3 it i DX 35 rp s B w22 o0 AE J L3 b
P2k A AN AT IR BE , B 07 () A 26 2 RE e FhE IR
FEP L ITCIR T A Y I RE LR O M R T A 2tk
G REAE Y A= Ak S iR EEEAE A P98 R, Nogo — A
GRS 7 ol S P2 < 7 oV | o 1 P N S U

(Caspase) V"', A B f 02 F Caspase 151k . Caspase 3
S A TR AR I L PR 5  Nogo — A 38 A2 i I 5L 50
) Caspase — 1, Caspase — 3, Caspase — 6, Caspase — 7,
Caspase — 8, Caspase — 10 AY1%5 1L . Nogo — A 7E 1 22 41 ify
REAHEAEN, IS 5 Z AR LRI I8 1o iR A2 AL T
I, 3 Nogo — A 43I T BE A& I A AL 114 H 2476 47 #E
S LPA TE T 28 100 A5 BT A AL T G ot A4 L J22 5 7 s A e
20 M b 2 MR A A 7S 2 1L B (BBB) R if i 5
VB I 1 DX B 80 A 1A Y i YRR AR T Bl AR )
PSR ot L P AR R 1 A 3 3 ) 1 A R A

H LPA 1 E A5G LPA FER SR b b3, 5F 5 1l A

BERSC IR 7K S TR s A o A A 85 DD AR OG o T 2 P i ke

A LN B BERE IR 5 LPA (3615 EIRARIC, n] AE I

Pz o FNG YT o 1 I PR Ak TS AR LPA R E

M mEE, MR HEERED (Zo-1,

claudin — 5, occeludin) fIFLJE )2 U EE AN, Z#6%EE

FIRIET A 1), I B0 e A o 28t il ALK e

S S FE B BRI T IS PE LPA (%) L oR I 0G5 P S i

I b, TR R ALY K A U AR BF SRS R R, R

P 2% JE A B SRR AT T A SE I E5IX. Nogo — A} LPA

) mRNA FIE R 8K o 2 B R i 2% i 2 7T R il

S AR IR ZE 6 T X Nogo — A M2 LPA ) mRNA 14 H

PRI TR R 2T A L IR AE S P T

25 ERTIR R PHI8 25 1 FE 0 2 I A A8 K B 22 1)

REBRA A B 477 5 AR AL AT 68 5 K Ha 45 i 3 5i

T A S 51X Nogo — A B LPA ) mRNA Ik H

FIRACE S T Rh 2T ML IR S P 1A G

Sk
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