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Yigihuoxue prescription promotes nerve regeneration by miR-124-mediated regulation of

Wnt signaling in rats
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Abstract: Objective To investigate the effect of Yigihuoxue prescription (NLXT) on nerve regeneration in MCAO-R rat models
of gi deficiency and blood stasis syndrome and explore the underlying mechanisms. Methods The rats were randomized into 4
groups, namely the control group, model group, NLXT group and TXL group. The rats in NLXT group and TXL group were
treated with gavage of NLXT and TXL solutions, respectively. The NFDS, QDSS and BSSS of the rats were evaluated. The
regional cerebral blood flow (rCBF) were dynamically monitored with laser Doppler scanning, and the volume of cerebral
infarction was detected with TTC-dye; the expression levels of nestin and BrdU were assayed with immunohistochemistry and
mmunofluorescent staining. The expressions of miRNA-124, Wnt3a, GSK3( and B-catenin in the rat brain tissue were detected
with PCR or Western blotting. Results NLXT and TXL both improved the neurological functions of the model rats, reduced
NEFDS, QDSS, and BSSS scores, decreased the volume of cerebral infarction, and promoted the recovery of the rCBF (P<0.01).
Nestin and BrdU expression levels were significantly increased in the rat brain tissue in NLXT group and TXL group. NLXT
significantly inhibited high expressions of miRNA-124 and Wnt3a in response to stress, and increased p-catenin expression
level (P<0.01). NLXT and TXL produced no obvious effect on GSK3[3 expression in the model rats (P>0.05). Conclusion NLXT
can activate Wnt signaling by affecting miRNA-124 expression to offer neuroprotection and promote nerve regeneration in rats
with cerebral ischemia with gi deficiency and blood stasis syndrome.

Keywords: gi deficiency and blood stasis syndrome; cerebral ischemia; Naoluoxintong; nerve regeneration; miRNA-124; Wnt
signaling
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(<45 C)He4si 28 197 mL, {IGi# 2175 (-45 °C, <20 Pa) il
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one-step gPCR mix 10 pL, F-iF547(10 pmol) . FiiF5 |
#1(10 pmol) \RT primer(10 umol)£% 0.4 pL, RNAFHR
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Tab.1 NFDS, QDSS, and BSSS scores in 4 groups (Mean+SD, n=6)

Group NFDS QDSS BSSS
Con 0.00+0.00 9.38+1.19 7.46x0.94
Mod 2.75x0.46* 18.00+0.76* 16.70+1.23*
NLXT 1.50+0.53*" 8.88+1.25 7.85+0.83"
TXL 1.63+0.52* 8.87+0.83" 8.84+0.76*
F 53.124 152.120 130.131

*P<0.01 vs Con group. ‘P<0.01 vs Mod group. Con: Control
group; Mod: Model group; NLXT: Naoluoxintong group; TXL:
Tongxinluo group. NFDS: Neural function defect score, QDSS:
Qi deficiency syndrome score, BSSS: Blood stasis syndrome score.

2.3 BRR i 2 b

EJIER A LA A R FRAEARIZRS 5 min SR

2 W ANES 7 K rCBF A S IRAIC, 22 A G247 5

(p<o.01)o 0 4% TR ZE AL O 25 2H K e ZR S 5 min
FBRINFRET: 2 h rCBFFEIR(P<0.01) ; S5 LA, fini
LR UGB AL RN 2R BER 7 R rCBF I i T (P<0.01,
#2),
2.4 BK R TR BrdU o9 fk

G 55 3 R IE F LR 7 5T BrdU
IR BIRUZH PR AR MRS LR R R =
IRFVAS R A ¥t sh . 2% FGE FIIR 0025 2 BrdU 26

R2 BAXREBNMRE
Tab.2 Regional cerebral blood flow (rCBF) in the 4 groups
(Mean+SD, n=6, PU)

Group 5 min rCBF 2 hrCBF 7 d rCBF
Con 122.37+9.83 121.91+10.12 122.19+9.98
Mod 11.08+1.15" 91.50+6.12" 96.21+5.62
NLXT 11.06+1.08 91.40+5.87 117.11+9.71*
TXL 11.07+1.10 90.45+3.55 115.7749.74*
F 987.184 40.630 13.013

*P<0.01 vs Con group. * P<0.01 vs Mod group. rCBF: Regional
cerebral blood flow.

— AR 5 IR e, HA 3 4 BH: 2 s
ji'i.'a“z 2R EAS R X (P<0.01) ; SR i
JIbaZ8 oG R U255 2H e 4 22 (P<0.01, 1811, 43).,

R 3 BEKREM K5 BrdU PRMELERET L%
Tab.3 Number of BrdU+ cells in cortex in 4 groups (Mean +

SD, n=6)

Group BrdU+

Con 12.17+£2.32
Mod 61.50+5.09°
NLXT 214.33+9.03*
TXL 218.50+9.89°*
F 1271.432

“P<0.01 »s Con group. “P<0.01 »s Mod group.

E1 HEAKRREAGIH E R BrdU HIRki%, iz 2 Bt
Fig.1 Number of BrdU + cells in the cortex of rats in each group (Cy3, original

magnification: x200). A: Con; B: Mod. C: NLXT. D: TXL.
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2.5 &4AK FARTA T & R Nestin 69 &k

S IEH A1 g, Hofth 341 Nestin Y334 B B 34580,
£S5 BAG0HEE L (P<0.01) ; SHEHIL i, iz o
FIIE L4520 Nestin (150 B350 (P<0.01, 584, 51 2)

R4 BHEKXREBUTA B Nestin T ELLE

Tab.4 A of nestin in cortex in 4 groups (Mean+SD, n=6)

Group Nestin(A)
Con 0.20+0.01
Mod 0.27+0.02*
NLXT 0.30+0.02*
TXL 0.32+0.02*
F 46.086

#P<0.01 »s Con group. “P<0.01 »s Mod group. A: Absorbtion.

2.6 ALAR FATR T AR miR-124 64 & ik

SIERE A, HA 3 FUI B T miR-124 A%
FkETHE (P<0.013 P<0.05) ; SAEHIZH L%, kg i
ZH A A5 2H miR-124 A% ik B i FAIK (P<0.01)
SISO L FE# 3805 2H miR-124 A% 655 AR
(P<0.01,%5),
2.7 Z4A K AAM T E i Wnt3a, GSK3p#=p-catenin &
B a4 Ak

SIEH 2 HoAsr , Hft 340 19 Wint3a . GSK3p e ikt

% WL [ B-catenin 23k i E /L (P<0.01) ; AR
20 H A T 4% TR 4 R 245 26 Wint3a 26 108/, T
B-catenin ik i FH £ (P<0.01) ; S5k 4 GE 4 He AL,
IHC 482 Wint3a Kk (P<0.01) s (HAF—H21 2, 5
HELH H A 2 TR 4 3 0o 45 4 GSK3BA TE A I
2%5(P>0.05,7:6,[3),

i i

LN ] R B
2 BAKBERI & Nestin 5%, AR 2156

Fig.2 Expression level of nestin in the cortex of rats in each group (SABC, x400). A: Con; B:

Mod. C: NLXT. D: TXL.

3 it

B T RNBDE I & AR IR E 23, R
TR BT AR R SE B P S B B Ak i SL
55l RAFFSE H A R  ASC0G A 2575 AE e P A 1) B
AT EAER . RIUESS & R T YRGS AT DIA
AL RS2 20 H T MCAO-R U I IESS SRR 1
TVERN AR . 22 DR =il i R T A B
SEIRELA, “PUHR” IR BB U A Rt AR
IGO0 A A2 55 9 55 S UAR 55 W <RE”
PG ; AR BRI = S E e, VB A I

SN T S MR RS 77, FSE R,
MIiR-124 7L ZH 2 rfRE R e 5k H2 Ak, 4%
NSC 5 MEId 2. Wtil R — 2 iz
AT MU R TR . Wnt i GSK-3BTE (i
e L4546 B-catenin G 7, MM FHITB-catenin #% GSK-3p
BERR LY B I REARRE A7 , i B-catenin 2R 4, B-catenin
W ARG R 28 L wnt 3 B A B AR R . WS
K, miR-124 38531 HI T3 X wnt3a Hl wnitSa 1 44
XFWnt/B-catenin {5538 TR T2,
W iner S SN E SR RTE 2 /LS BN
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R5 BEKXRBUTA B mIR-124 FHEXRILE

Tab.5 Relative level of miR-124 in cortex in 4 groups (Mean+
SD, n=6)

Group miR-124

Con 0.7935+0.06
Mod 1.4221+0.13*
NLXT 1.1373+0.10*"*
TXL 0.9278+0.07*"
F 51.118

“P<0.01, *P<0.05 »s Con group; “P<0.01 »s Mod group; * P<0.01
vs NLXT group.

+R6 BHEKRFITIH B Wnt3a,GSK3p. p-catenin EHFERT R
xE

Tab.6 Relative level of Wnt3a. GSK3f. p-catenin in cortex in 4
groups (Mean+SD, n=6)

Group Whnt3a GSK3p B-catenin
Con 0.4450+0.03 0.8600+0.05 0.4750+0.04
Mod 0.9417+0.05" 1.2500+0.03" 0.2200+0.01*
NLXT 0.7350+0.04** 1.2517+0.03" 0.4867+0.03*
TXL 0.6233+0.03**" 1.2500+0.03* 0.4917+0.03*
F 179.515 191.602 130.131

#P<0.01 vs Con group; * P<0.01 vs Mod group; * P<0.01 »s NLXT
group.

Con Mod NLXT TXL D

Wnt3a | eese  GEENEED NS e |37 000
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g
~

|=Con A A A

= e
o

c o 9
N A O

GSK3B protein level (GSK3p/Actin)
o
oo

o

GSK3B

Z2IifE, H FLRI QDSS F1BSSS, 1t WK Z ik vl LA i
EUCERRR B SR ISR , 75— B Lol
BEFEAARFH, Ry oM L e F 184 T, 45 Ao 225 SR
SEIL I AT AR SR AE A R NS G E B
B R INTE R R )V 5 s S i ol 1 L
PR 22 D) REHR S A AR B AR O (2 1.2) , i i &g
rCBF R HZHRIRZ — (U ELA S R [a] i 4 55
SRS JUHAESE Y0 ] A AL T 22
RGLEAIR . USSR R I oG i) $ i
IMLAKZHZ nestin 2655 , A BH IR AR AZTE 25 ARIE fl
WAIE R 32 ARSI A 1S 2ot 3, i 4 Joicii BrdU 26k
E— 1R, 454 BrdU e S i a5 3, 156 B HOx
NSCHEFEA fe i EH]

FEST T A2 520 J7 THT M4 JoGHE rTREAIR miR-124
TERSHI R FRUIN A 2 A M e 2k , A T s me R
Wt {55 51 5% , Fe Atk B-catenin (A1 &A% 4T NSC
HTE ARV E R . (FURAESEI T A B, B2 i Xt
5 A K B GSK-3B 1Y 2% 35 Jf- TG i 3 52 1 (P>0.05, 4]
7C) ,iX 5L Wt {5538 B I IRHE LA 58 2AB4F , 7]
REVD BT A2 ) S DR AL S 2R R A Fe Y
TFFFEHRAE T, A e B Wil i1 T
PR, AT ANZ Ui 38 ) 5200 miR-124 FR3K11
95 Wnt i 6 NSC 3458 1) ] BE PR BIL] . [RIE, A%

B 1.2 7 mCon

- “Mod A
107 1

SNLXT

087 “TXL

A A
0.6 1

041

0.2

Whnt3a protein level (Wnt3a/Actin)
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