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T 2% 5 e e 1t A A TR o 2 A A Y
AN GIN

wWHEE, AAET, L3, xx", M
(BB FPESHMAT WEER, K 410006)

(FE] B0 2% 5 X i e i A B P V5P Ao 28 40 1A B 5 i B v] R AL o 3 R I R M vk T K i op
i ik Bl %€ ( middle cerebral artery occlusion, MCAO) Jay kb4 Ao e 1M 455780 5 6 160 UK BB ML 40 o0 1E % 41, T AR 4L, A 4, i 4ir
VOIZH (LRI PG 3E R 0E B ) L AN 2% 75 20 (EEANGE 25 75 WE 18 ) 5 5-1R B0 40 IR 5 BE B 1 (5-bromo-2-deoxy uridine, BrdU ) Ji Ji 1 55f
bR iC I P AN M, RS 3,7, 14,28 d, 4 I SR F AR s 56 5 Brd U/ B 22 TC4% $1 )5 ( neuronal nuclei antigen, NeuN) , BrdU/ i Jit £F
YR M 2K 11 (glial fibrillary acidic protein, GFAP ) BUbR i 46l it i 5 B DX 87 A= 14 Bl 28 70 S 82 T e 5 40 e, 9 o 58 0 BUA BH 44 40
8 3, A 928 2 Al v ARG DN et 00 i P Ml 4 il 25 %8 5% T (brain-derived neurotrophic factor, BDNF) By ik, R AR5 7,14,
28 d, BEAIl3E 45 Jr 4l kP PEHH 4] BrdU/NeuN, BrdU/GFAP BUBR FH A4 41 i %6 35 &5 FBL R 2 (P < 0. 01) , H 4% B[] 55 g Al 45 7
24 BrdU/NeuN BH =40 g & T M Hr vE3HA (P <0.05) , MAXZEAR S 7 d, EAlSE 2% J5 41 BrdU/GFAP XUbx FH 14 40 il 5 155 37 0l iz
PEIHA (P <0.05) B 5 5 52 T R a3 SRRV L, R S5 45 I [B) a5t 6 {1l 308 26y 26 L ntk 7 76 38 26 35k 1ff g ) BDNF 3% 3K ¥ T 55
(P<0.01), Al 2% Jr 41 BDNF RIK T ARG 3 d 58] &, Z 57KV B B TR A m T hive3H 20 (P <0.05) , &ig: K
fily3E 25 7 T AR A A R 0l DA RPN U e T A A DUV B I RIS a0 BT S 9 b AL O I 5T 40 i B 198 BDNF iy 3
kAT g HAE LR Z —.
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Effect and Mechanism of Qixian Tongluo Decoction on Regeneration of

Endogenous Neural Stem Cells After Cerebral Ischemia in Rats

LIN Xiu-hui, ZHOU Chun-ji, MA Ke, LIU Fang" , LIU Zu-yi
( The Affiliated Hospital of Hunan Academy of Chinese Medicine, Changsha 410006, China)

[ Abstract | Objective: To investigate the effect and possible mechanism of Qixian Tongluo decoction on
endogenous neural stem cells regeneration after cerebral ischemia in rats. Method: The focal cerebral ischemia
model was established by the method of middle cerebral artery occlusion ( MCAO). A total of 160 rats were
randomly divided into normal group, sham operation group, model group, piracetam group ( piracetam tablets
intragastric administration ), and Qixian Tongluo decoction group ( Qixian Tongluo decoction intragastric
administration ) . 5-Bromodeoxyuridine ( BrdU) was injected intraperitoneally to label proliferating cells in brain; at
day 3, 7, 14 and 28 after MCAO modeling, the neonatal neurons and astrocytes in the ischemic hippocampus were

detected by immunofluorescence BrdU/neuron nuclear antigen ( NeuN) and BrdU/glial fibrillary acidic protein
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(GFAP) double staining, and then the positive rate of double labeling cells was calculated. In addition, the
expression level of brain derived neurotrophic factor ( BDNF ) in the ischemic brain was detected by
immunohistochemistry. Result: The percentages of BrdU/NeuN and BrdU/GFAP double-labeled positive cells in
Qixian Tongluo decoction group and piracetam group were all higher than those in the model group at day 7, 14 and
28 after cerebral ischemia (P <0.01). The percentages of BrdU/NeuN positive cells in Qixian Tongluo decoction
group were all higher than those in piracetam group at different time points (P <0.05) ; however, the percentage of
BrdU/GFAP double-labeled positive cells in Qixian Tongluo decoction group was higher than that of piracetam
group only at day 7 after MCAO (P <0.05), and then the percentages were decreased in both groups. As
compared with the model group, the expression levels of BDNF in the ischemic brain of Qixian Tongluo decoction
group and piracetam group were all higher at different time points after cerebral ischemia (P < 0.01). The
expression level of BDNF in Qixian Tongluo decoction group reached the peak at day 3 after MCAO, and then
declined at the following time points, but still higher than that in the piracetam group (P <0.05). Conclusion;
Qixian Tongluo decoction can promote endogenous neural stem cells regeneration in rats with cerebral ischemia
especially during convalescence and sequelae stages, and the early activation of astrocytes and upregulation of

BDNF in ischemia brain may be one of its mechanisms.
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NeuN antibody (bt 5% 1 8 & /N 5], 525 bs-10394R) ;
FHN B sk B (1g) G-TRITC, 5t & 16
(H +L)- FITC, Rabbit Anti-BDNF antibody, Goat
Anti-rabbit IgG/HRP (b5 i A2 & 45 24 W), 4845 43 il
& ZF-0313,ZF-0311, sc-20981,PV6001) ,

1.3 {X#% DNP-9162 Al e P fe 3 55 5 48 (L —
TERME A R A ) CI-1 B 0F 8 28 56 B s ( H A
Nikon A ] ) ; G. E # yk % Y1 A #L ( J€ [ Thermo
Shandon 3 ] ) ; Motic 6. 0 %Y ¥ it [ 2% KL 70 #1 &
4t ,RM2235 B A 85 ) v ML (72 [ Leica 23 H] ) 5 YD-A
AW 20 AL (0 4t A= ) BB 4E D) 5 Motic
BA410 A B 5% A 0 B8 (b 50 S B AL B R A
BRATF) o

2 Hik

2.1 BEAUHNES BT AR FH R Longa 5
i 4 MCAO B, K RUSEBOHT 12 h 284 R
BEIK o 10% 7K & S WEHE 3.5 mL - kg ™' JE 0 7 AR
(LNl 1 A 1 e ) 3 - s [ B T S 8
Wik FA Bl k S B K. A5 LR Bl Tk S4Bl ik .
T B Pk b T o AL 2 4 mm 4R BT — <V AL
H L B2 R 0.286 mm (R4l A TN 3 ik, 24k
H Sk Sty 2 A il v 20 Jik T 11 4k, DA BEL DRI RS Bk v 2 ik
FEARIE 4 X R4 18.0 ~22.0 mm, [# 5E 48
B R SEH Y T o BT AR 2 H 45 L A2 ) 35 e sh ik
REALE AL BMFRAMEA . KRAJG
Wi, 5% F Longa 5 43l 4 2 D REVE 233k 343, ¥E L
Wl 1 ~3 &g A S8, J8 T2 K BT LA Rl AL
BrAb o

2.2 sS4y BGEBE I KR 96 K, HBE bl
BT REBENL S A AR A B 4% 5 2 ik P A
HI3H, BT ARA L= a4 32 B, B4t 160
Ho, FHBERHEIFGHE S, A8 4 75 41 DLl
LT HE A 2 0 e A R e A 3
FRBUAE (gkg™ -d™) = AR (g kg ™' -
d™') x 5,446, mERL P A 41 DL B P K 9 HE
B 4 230 0 A A R T B A T KRR
PR 0.436 g-kg ™' -d ™" HAYE 41y LI ) &
APREROKE S o 53 Ah, B B[] R 4 B AL 3R B 8
HOR REAT 18 78 40 M bR ic , % BrdU A4 B R K 72
SR 1550 mg-kg T o d TR S TE ST A 2, TARSE
RAERS 2 h P51, kg 4 7.

2.3 F54n

2.3.1 whYaedrss TEsE 3,7,14,28 d, &
A8 HR B AT #h & DI REIF 4, 2 2% SCilk [ 5] i

7 Longa 5 73353 o 0 J3 R 22 A dE 4R 5 1 23
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3B, A 22 D) BE A5 B
2.3.2 MU RN T
BiJE 3,7,14,28 d, ¥ &4 BrdU #ricd i 8 HK B
FTALIE 4% 22 5 W T i 132 UG , UK R U0 v DL i 2 5k
ROV A VIR 18 wm o BOR K 2 il i = 41 24°F- 1
B FR#HE S 1S min,2 mol- L™y HCI 37 CHEH
30 min, 5% - Ifil # % i £f (4] 30 min, i A Rabbit
Anti-NeuN antibody (1 : 100 ), Rabbit Anti-GFAP
antibody (1:100) ,4 C K46 & 7% , Z & 30 min,
PBS ¥ 5 min,3 ¥, 2 FhoOEARIC P (1:50) ,
FEBEOEHEE 1 h, PBS 3£ 5 min, 3 ¥, P 920 3
B R 20 pL B A, 200 B T g, B H R
BEPLIR S sk U] f, & 9K U1 R BE AL 2 U 5 X 5 4>
400 A & A B3 AL P, A T BrdU BRLAR DL K 43 3 5
2 6% $U JR ( neuronal nuclei, NeuN) , i i ] 4k fig
P& 11 (glial fibrillary acidic protein, GFAP) 3t 4t {7
Kb BH A 200 3, 2 o) A3 307 A= pi 22 T 4 i e BB
J 5t 40 L, 32 % BrdU B A5 BH P 40 i % A Brd U/
NeuN, BrdU/GFAP XUtw P14 40 g %, IF 31530 B 4
20 R
2.3.3 BDNF £k TFEMJE 3,7,14,28 d, ¥ 1K
)R 5 B bR A B K I A 5 A, A D) AL
M LRV Fr, UV TR S m o BROR K 72 ) ¥ &
HLVT, R ] SP i Ak i e 8 S 00 K 3R 2
Ja G EE TS . B RS RIS kU1, Bk U
J 3 R ot ) i P R )2 XS AR BE X5 A 200 A5 BT
P  FEAR F] A5 45 ) BORS B= 2 UR 0 i R e itk AT
-2 WO A3
2.4 GEAHT R VEORIT £ £ %05, 55
SPSS 22. 0 geit b b Ar e it . AL LA B R
T 245 Hr s N LB BE X ¢« ke . LA P <0.05
ZERA G L
3 H#R
3.1 RBUGEBEAL KBRS IS 2% A~ I 1] B i
SEOEH H AR T ARH WD, R B, e,
BFARAAR T LARFET: 3 H, kK0 B, B4 3
SRR AET: S H R 4 H B4 9 Hosrcilad 4%
TrAAET: S LR 3 kb 8 Hs ik Y I 4 5
o7 HL R4 HL 8 1 H
3.2 BRI FEARSEE AT g TR R
MCAO #E7 , BETU R D) 2R 70 % 7 fq, JRRE K B %
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Lt Y M 22 T B Bk A AR B, 4708 iR TR A
A0 2 el i fus £, 48 R I AN 8 5€ 4 1 JR A M AT

I [ A5, LR 2 EC A3 4 Ty 4 R A Y $H 4 20 (8]
DESHITGHE I FEGHAHANILL, R)E 7,14,

3.3 thayfeito b =HaH RTFARHASEE 28 dBCRIZH | EALME 2% J7 4 iz PG 38 21 3o R T
MR AR 2 DIREVE 73240 0 73 5 4 LRI X LE , 2% AH [F) FIZHAR)S 3 d B39 (P <0.01) . WL 1,
1 AAMEREEAXRBENETS (X £5,n=8)
Table 1 Neural function in rats at different time points scoring(x +s,n =8) 43
245 F /g kg ! 3d 7d 14 d 28 d
== - 0. 00 +0. 00 0.00 £0. 00 0. 00 +0. 00 0. 00 +0. 00
BFAR - 0. 00 +0. 00 0.00 +0. 00 0.00 = 0. 00 0.00 = 0. 00
A - 1.78 £0. 67 1.25+0.50" 1.17 £0. 41" 1.12 +0.30"
Tl 45 7 15.8 1.78 +0.44 1.00 +0.00" 1.00 £0.00" 1.00 £0.00"
i DAL 0.436 1.67 +0.71 1.17 0. 41" 1.00 +0.00" 1.00 £0.00"

FESEAARE3 d LK"Y P<0.01,

3.4 EEANIE L X MACO KBRSk i 5 5 X pf 25 7
G|
3.4.1 FEAIlaE g 5 X MCAO KRRk 1fi ) 76
BrdU,BrdU/GFAP 5 BrdU/NeuN 4 F F ik ?Z ﬂ
BrdU FH P 40 il o0 i 4% 2 i a0 @, % A B b
BrdU/NeuN XU #r BH ¥ 40 Mi #% 2 2 5, BrdU/GFAP
XUbR BH 4 40 B A% SRS 40 (5, A i i SR (. L
1,
3.4.2 BrdU HpRHMLEME LE RS 25 B 1] A3
SHA BT ARA KRGS X 0] W — % & BrdU
PN 8 (ARG #E L. RF7,14d,
REAVZH BrdU BP0 BB A F Rl 38 m, 22 = B
At L (P<0.05), KJ57,14,28 d, il
285 4 BT VG 3H 2 Brd U BH R 20 i %% 28 v R R
(P <0.01), H Al 2% 77 241 & F ik $7 75 38 21
(P<0.05), W2, KRG 14 d BrdU FbR 55 5%
JEILE 1,
3.4.3 BrdU/GFAP, BrdU/NeuN WAz FH 4 40 ff1 3%
e RIF&EE S A I FARE KRGS X
Y10] I /b & BrdU/GFAP, BrdU/NeuN X% FH 4 40 i
KB HEFLGI¥E L, R 7,14 d, BRI

*£2 KUELKAFAX MCAO XRELMMiED KX BrdU FRixK

=

BrdU/GFAP BrdU BrdU/NcuN

=

9]

=]

m

HHMH; BT AR C BRI, D. & AlE
L& 2 [7])
1 K@% X MCAO X Rt M 5 X BrdU, BrdU/GFAP
5 BrdU/NeuN ik # % M (H 2, x400)
Fig.1 Effect of Qixian Tongluo decoction on rats with ischemic
of BrdU, BrdU/GFAP and BrdU/NeuN
x 400)

£ R ON i DAL 2]

hippocampal area

expression of affect (immunofluorescence,

=l (x+s,n=16)

Table 2 Effect of Qixian Tongluo decoction on expression of BrdU in hippocampus of ischemic side of MCAO rats( x +s,n=16) A~
20 5 /g kg ! 3d 7d 14 d 28 d
=] - 36.38 +4.07 77.63 +20. 18% 90. 88 +23. 69% 89.38 +27.45%
1% - 52.13 +8.51 85.75 +19.29% 88.75 +24.24% 87. 88 +20. 88
gl - 141.88 =17.04 142. 13 £30.51"% 138.88 £22. 58" 121. 88 +23.56%
I 45 T 15.8 176.25 +17. 65 256.25 +23. 18234 287. 38 +28. 052 331.00 =28.30%%
ik Bz PG 15 0.436 180. 88 +12.20 212.38 £43.99%% 239.39 +13.93%% 232.50 +51.98%%
5 R SRR A P <0. 0155 [ B ] S R 20 H 3™ P < 0. 01 5 5 [m] ik 7] ki it 32 95 3H 20 He ) P < 0. 05; SRR 3 d |

%Y P<0.01,
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BrdU/GFAP , BrdU/NeuN ¥Un FH 1 41 fitd 2 34 = T 1%
FARHA(P<0.05), K5 7,14,28 d, g fl# 4%
ZH N $7 7S 4 BrdU/GFAP, BrdU/NeuN X #r FH 14
AR TAEAIAH (P <0.01) s TAXE ARG 7 d,

TG 2% 77 40 BrdU/GFAP SUkR BHVE 40 i = 75 T ik
PIPEHAH (P <0.05) M J5 ¥ 5 FRER S, Wk 3,
A J5 14 d BrdU/GFAP,BrdU/NeuN XUAR G 28 5¢ 56 I
K1,

x3 EMEZAIT MCAO XREMM;EDZX BrdU/GFAP,BrdU/NeuN FiEH M (2 +5,n =16)
Table 3 Effect of Qixian Tongluo decoction on expression of BrdU/GFAP and BrdU/NeuN in hippocampus of ischemic side of MCAO rats

(x+s,n=16) %
BrdU/GFAP
241 5] /g kg !
34d 7d 14 d 28 d
251 - 33.124.6 38.5+5.6% 34.9 +5. 6% 34.2 +4.9%
MFEA - 36.1 4.2 36.9 +8.15% 32.0 £3.9% 39.9 +7.5%
LAY - 35.7 £5.7 42.8 +6.8') 38.4 5.6 39.1+6.4°
FEAGE % 15.8 38.7+3.2 61.0 £6. 134> 57.5+5.8%%) 54.7 +7.4%°)
N P 1 0. 436 36.7 5.3 54.3 £5.6%°) 47.2 +5.6%°) 46.5 +8. 7%
BrdU/NeuN
2 ) /g kg !
34d 7d 14 d 28 d
25 - 33.124.6 38.5+5.6% 34.9 +5. 6% 34.2 +4.9%
MFEA - 36.1 4.2 36.9 +8.15% 32.0 £3.9% 39.9 +7.5%
LAY - 35.7+5.7 42.8 £6.8'Y 38.4£5.6"% 39.1 +6.4%
FEAGE % 15.8 38.7+3.2 61.0 6. 134> 57.5 +5.8%4) 54,7 +7.4%4)
N P 18 0. 436 36.7 5.3 54.3 £5.6%°) 47.2 +5.6%°) 46.5 +8. 7%

W2 5 AR A AR AL Y P <0. 01 ;5 6] B i) A A2 452 P <0.05,%) P <0. 01 ;55 [6] B 18] 5 ni 3z 76 40 41 He 4™ P < 0. 05 5 Rl 4l A

J53 d & P<0.01,

3.5 FCANIE % U5 X MACO KBk I 7 & X BDNF
FIKEUFZ M BDNF 32 203 3K 7 B I A0 K iR Bz J5i
5 100k J] 300 R 9B By, 3% 3K A TR AR R S5 4
e B4 B S R b, BH A 3Rk B R B (0 BORE (181 2)
ARG A I ] s 1A R TR B A B AR OK R
BDNF ik, H 22 5 Jo 4 i o 2 S5 Il ool 1 301 3 )=

53,7 R BALZ] BDNF Rk 2 TRTFAR4L(P <
0.05) . S AL, ARJ53,7,14,28 d, FoAilam 4%
J7 48 AL PY 3H 41 BDNF Rk Tk (P <0.01),
FoflaE 45 75 41 BDNF RIX T ARG 3 d i85 i, 2
Ja KB BN R B4 R TR A 2 R A
Gt (P <0.05), W4,

F4 EBEBLKFAX MCAO KRERMMED X BDNF RiZHZM (5 +s5,n=16)
Table 4 Effect of Qixian Tongluo decoction on BDNF expression in hippocampus of ischemic side of MCAO rats(x +s,n =16)

2 5] FH/g kg ! 3d 7d 14 d 28 d
=N - 0.011 0. 0042 0. 015 0. 0059* 0.011 £0.0073% 0.011 £0.0043%
IEESN - 0.012 +0. 0051 0.011 =0.0044% 0.012 +0. 0092% 0.012 +0. 0049%
LAY - 0.019 +0.0216" 0.012 0. 0075"% 0.012 +0. 0049 0.011 +0.0042%
B A1l 3 2% 5 15.8 0. 054 £0. 0169 0.050 0. 0111234 0. 049 +0. 012334 0. 026 +0. 00797+
it 47 7 1H 0.436 0.033 +0.0148% 0.032 +0.0075>* 0. 031 +0. 0060>* 0. 020 +0. 0061>*)
5 [ B S TR A Y P < 0. 05 ;5 ] B ) 5 AR R 4 [ ) P < 0. 01 5 [l B[] &7 otk iz G 3 4 ) P < 0,05 SRR S 3 d 1
Y P<0.01,
4 Tig JE T 40 i S b 9% BDNF [ 3% 35 0T B8 /2 HAE F AL Al

A 45 T ] Ak P R R R B PN D A 22
B, LA A2 30) A0 i it A 00 B S of 0D TG 1R B TP

Y

Z—5
BrdU J2 — 7t i Ji 135 W Jd S0 H 2R AU, e A 22
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C - I.
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3d

7d 14d

2 KlEZ 73 MCAO Xk R &k Mg 5 X BDNF X i% 8 % I
(fygda ik, x200)

Fig. 2 Effect of Qixian Tongluo decoction on expression of BDNF

MCAO rats

28d

in  hippocampus of ischemic side of

(immunohistochemistry, x200)

PSS W A& N DNA, 6 M 41 i 5 5 0 A iR
Py ;s NeuN J& — P n] 35 i i 4 8 1, Ho Ay o it 2
AEAE WA 2200 Hh 3R 35 ; GRAP TN J2 i X i 28 22 4t
S IR AN B R AR S . AR SE R L BrdU
BAAR FHAE AR IC AR P 4 58 40 B, BrdU/NeuN XUbR BH
PRICHTAE 9 BB 22 T 40 i, BrdU/ GFAP XUk B 1
B aC BT AR 0 B i Jo 40 i .

T I 18] B 28 B E A ) AH OC SR S & AR =
3.d ARG IR 2,4 ~ 14 d SIS, 14 d
DI Uy Je o 1 MO S s lOR R 3,7,
14,28 d AT R I REVE O M AR bn kil . P )k
PEA S 7, AR TR B [0 0 4% 20 40 1) 3 43 2 G b 35 1k 22
S, 75 DA R BRI If I S A BR AR L B AE X T RE
3 DIACES , omf 22 D BER A2 S5 e, L 8 ot i P o 15 A7
B AR R 28 A0 ML DA R IR AR

WFFE R B, AR ZL 3l M 3 45 TR X T Sh kR
0] 45 5B NE A7 7 A 28 Rl A 48 it ( neural precursor cells,
NPCs) , TEH 1 00 F &b FARBROIRZS ", (0 76 45 1 4%
Rtk A2 E RN FIEFER KRBT T ,NPCs
CINDE 35 SE Zack: L ISR AN L K L E A Ve o S
AMRZ IR o (BT B, B L il 9 NPCs 534k
OH A28 0 B ARG PRI ] 2 s Bk 1t G P
NPCs 3458 3 531k g L 28 o %k =2 L & my 18 52
HARZWHMELE L, A5 LI, MCAO R 7,
14 d A58 A0 21 K BRI 5 X BrdU BH 1 40 i 3% 35 12
BrdU/NeuN XUbp BH A4 20 i 28 4 1 T A 4 A 1 v, Ul
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