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The protective mechanisms of hippocampal neurons on RhoA/ROCK?2 pathway mediated by Rho kinase inhibitors
in vascular dementia rats HU Yueqiang ,XIANG Junjun ,DENG Qiumet et al. ( Department of Neurology,The First Affili-
ated Hospital of Guangxi University of Chinese Medicine , Nanning 530023, China)

Abstract: Objective

structed based on adeno-associated virus vector on vascular dementia ( VaD) rat hippocampal neurons. Methods Forty SD

To investigate the protective mechanism of Rho protein kinase 2 (ROCK2) inhibitor con-

rats were randomly divided into sham operation group,model group,ROCK2 interference group ( shROCK2) ,negative con-
trol group. The VaD model was prepared by permanent ligation of bilateral common carotid arteries. AAV9-ROCK2-shRNA
was injected into the hippocampus of the rat by stereotaxic technique,the negative control group was injected with the same
amount of empty vector adeno-associated virus. After 4 weeks, morris water maze was used to test the learning and memory
abilities of rats. RT-PCR and Western blot were used to detect the mRNA and protein expression levels of RhoA ,ROCK2,
MLC,MLCP. Results Four weeks after operation. The mRNA and protein expressions of the above 4 indicators in hippo-
campus increased (P <0.01) ,the synaptic vesicles disappeared,and the structure of hippocampus was chaotic in the model
group. Compared with the model and control group, the learning and memory ability of rats in ROCK2 interference group was
significantly improved ,the mRNA and protein of the above 4 indicators were significantly decreased (P <0.05) ,and the
pre-synaptic vesicles were normal and the organelles were more complete. Conclusion Rho protein kinase 2 inhibitors can
reduce the expression of downstream related proteins by inhibiting RhoA/ROCK?2 signaling pathway ,then promote neuronal
axon regeneration and alleviate cognitive dysfunction of VaD rats.
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JEL HOHAT IR YT VaD B S S, AR
X 5 AH 9% 2 (adeno-associated virus, AAV ) J:[H T
i AR F k55 % Je 4589 RNA (Short hairpin RNA , shR-
NA) #ii#] RhoA/ROCK2 {5538 %, M HXF VaD K
SRR EZIA , LA A B VA Ao A R B

1 R A

1.1 SEERsh¥ 504 (@R MEE SPF 9% SD
KE 40 2,3 %, K5 (250 £50) g, B i R B oo
SR SR S A RS m R AL, S W AT IE S
SCXK ¥ 2019-0004 , FEHL/ K 4 41 (n =10) . B F
AL BRI ROCK2 T4 (HRAHICH ) X B4
(ROCK2 Z #Hf&i#) -

1.2 2594 M FEANERAF] (1) SEgR 29
AAV9-ROCK2-shRNA 3 5 i fo 25 B AR 75 - H L7
AR R wl il ; (2) F285E00 519 &N
Z( RAREYFRHEAFRA R ,BCA 135 & . B-actin $T
KA RAEY AT ; Sbt RhoA Z 5 FEPLIA bt
ROCK2 HusgfEhifAk Aapt MLC £ iRk (& E Ab-
cam) ; Hght MLCP BL5E PR (5T Bioss) o

1.3 SCERRIRH & G T 005k SOk
H145 VaD K BUBE BT S 4 8 A I IS % AAV-
ROCK2-shRNA JEEFFIEZE 5.07E + 12VG/ml, 5% A%
SERGE RIS ROCK2 47510 5 i Th 41 27, B H s
Yot e 4 pl 1522 S ming [P IRA T 9 A5 s
PR, REAAHRFIER RS, WL 4 w,

1.4 J5hREs

1.4.1 220 IZRETIE AT a5 56
1A 554 T, B R RAER BT 4 AZmsil
Zr—U B KR TR & Rt Rl E R 120 s, 90 5%
KEMATKZINE -5 P i 8], Bk kv AR, it
YE R R R 25 (8] 2% 2 B 1 iR U 8 b o 25 (A 3 R 5K
55 KRERSERE N WA TSE 0 5, T55 1 8 56 4 it
17728 MR R SL I, WUE - 5 AR R 4 N5 IR
KA, 431 1E 55 L B R A 15 I YR B Sl 25
[ CAZ ARSI 5 R

1.4.2  SERF 2 1 R A Bl 5% X R N7 (Real-
time PCR) | & 2 K i, RhoA . ROCK2 . MLC . MLCP
mRNA iKW D44 E F 1 ml EP &N, 7

- 80 C &M FARAE, 2 RNA iz JH Trizol 142 HY, 2
BOE A B2 g RNA FFIR % %, 519751 : B-
actin: | 5° -GCGCAAGTACTCTGTGTGG-3" , Fiif
5’ -AGGGTGTAAAACGCAGCTCAG-3 * ; RhoA I Jii%
5’ -AGGATTGGCGCTTTTGGGTA-3" , R ¢ 5’ -TTCA-
CAAGATGAGGCACCCC-3 ’; ROCK2 I i 5°-
ACAAACCAAGCTAACTGCCT3 °, F Wi 5 -
CTACGGGTGCGGTTCTTTCT-3* ; MLC | ¥ 5°-
CTCGGACGAGTGAACGTGAA-3 *, F Wi 5 -
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GAGAACCTCTCTGCTTGCGT-3" ; MLCP I ¥ 5°-
CCCGAGGAT GTGATCACTGG-3’, R 5°-TGCG-
GCTACAAGCCTATCTG-3" , i ik 5 J5 9 18 £ 4
T:94 °C il 28 142 min, 94°C A% 4 30 s,48 C 1B k
30 5,72 CIEMf2 min, k40 MEIF, 5588 72 C
SHEA S min, BRI HCS wl PCR =PIk, BERC K
TGRSR, 2 7 22 RHREA L IR E AT ik 22 M
X AT o

1.4.3 Western blot £ | & . RhoA . ROCK2 .
MLC MLCP fH#£iA  #e1a B 154 454 K e
HAE M, BCA 305 & I H- M R AR S
W2 J5 DA E R F KR B SR TR, FUR R 120 'V
fHH,1.5 h 50k FL vk FH 3P (& 5% BTG 05 4
() PBST ¥59%) Z i B PAIEE 2 h, RGBT BC ] o9 5 P Vs
FEpUik 4 C2E 0 ; B PR AR B4 B 1 —BU R
)P0, ZE FREE AL 1 h, H PBST P FEUER
A5 0N ECL TAEW, 7EEE I US AT B AR, >k H
B UG BT RGE AT R 5 BT, 3R HUAS 41 Western
blot 57 P46 B2 (OD) B, N2k B-actin, H 1)
EASNSOEEE L EEN A B 09 E A E

1.4.4 FEHHEBEMENE DR KR&E
10% 7K ST NG 1 o S JRR IR, G B 1 kg 2 2
2 mm x2 mm x2 mm K/NEAMEED CA, XHZH 1
B, BT 2. 5% S BETE ARG A 1% SRR Ak 22 [
B, 2 70% 80% 95% .1 oK N R K 3 A
JIg Epon812 =i FIALHL, 4 H 8l 1 5 V) AL 1)
L JEEEZY 4 wm 3% [l IR Bl - F A5 R A U €2, 335 S
FL T i e LA T 2 4 ) S5 44 AR 1k

1.5 ftagit SRS 0 B84 SPSS
20.0 EATEARS T, T ORI = bRl 2= (x =
s) BT , 2RI (R) . 25 M 25 S AR L R 3y 22
ST K K HE P <0.05,

2 7 R

2.1 ATREREIN ) b, AR5 2K B
FRIG) R 5 00 5 B L3R, 25 57 R Ge 243 L (P >
0.05); RJ5 1 w, BRI BHPEXTIEZH 5 ROCK2 +
A Z M2 R TG 247 L (P >0.05) , 51
FARUWEAR BEMEZR (P <0.01 30.05) ;K5
4 w, GHEIRIZ e, ROCK2 T4 20 v AR 1 4 4 L B
T E R N (P <0.05) , B iR 2 AR
BT[] 5 25 87 & ROBU B A 22 R oG i B X
(P>0.05)(MWzk1),

2.2 £ 20K RhoA/ROCK2 3 B% #H )¢ 3L 7
mRNA LIk AR fE  SEn 28 e & PCR 45 R IR,
SR F R 4 L g, M A2 K% B M X BB ZH RhoA |
ROCK2 MLC ,MLCP mRNA E ik B FE (P <
0.01); 5 #& M 44 b %, ROCK2 T 4t 41 RhoA
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ROCK2 MLC.MLCP ik & mRNA & & 2 F /%
(P <0.05) ,BiRU2H 5 [ b4 PO 2 ) mRNA 335
HIC AL (P >0.05) (W 2),

2.3 &4 KK RhoA ROCK2 MLC MLCP 7&
FRYZRIAZEfL Western blot 45 £, 5Kk F
AL b, AR 241 R 99 X B 20 RhoA [ ROCK2
MLC \MLCP & ik /K I FH 5 (P <0.05) 3 5
FERUZH e, ROCK2 T L2 DU & 3Rk . 3& T (P
<0.05) ; LAY 20 55 B PEXT R4 4 DU 35 19 2 1 R

F1 HKAKXR Morris JKEE
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KRG AR (P >0.05) (WF3.E1).

2.4 HBIILEER B S X A e te an
P2 i BT A2 5 filh 45 48 TE H ELA T , 5 fnk iy
A RAERIE S/ NI, w] UL I O 2, 2 fik ] B
Vi MU AR IR, SR i 5 B2 T HL3% 50 s B R
S EAVERS IR R I A G A AN 52 48, AN AR 45 F A
T T, 2 fih /N o A 2 1 HLE 25 ROCK2 T4
LG Ml 2R T AT, H AT B A I, W L AT 114
LORLIRE AL, S fh A1 B 5 8 TE 7 (LI 2) o

HEER ML (v 5,0 =10)

5 FENAT (R () P57 5 B (IR B/ )

) A AR w A 4w A AR w A4 w
BFEALH 23.24 +2.53 21.67 +3.57 22.24 +4.59 4.75+0.73 4.82+0.80 4.90 +0.84
HERIZH 46.95 +5.01 ** 44.35 £5.23** 42.02 +4.05** 2.15+£0.43%* 2.12 £0.40* 2.20 £0.39*
ROCK2 21 35.42 £4.17 33.22 +4.28 32.55 +4.30" 3.68 +0.55 3.59 £0.52 3.60 0. 50*

FAHEXTHRZL 47.64 £5.13** 45.66 +4.97** 43.42 +4.75** 2.23 £0.45% 2.30 £0.44* 2.26 +0.38%

RTAAICAD <0.05, %40 <001 SR PHEGIAERRP <0.05

%2 HKAKR RhoA/ROCK2 B EHHEEE mRNA Rk (x 25,0 =5,2722)

251 RhoA ROCK2 MLC MLCP
BFAA 0.21 £0.07 0.20 +0.08 0.32+0.11 0.23 £0.06
HEAIH 2.35£0.464 2.30£0.414 2.27 £0.434 2.83+0.404

ROCK2 F44H 1.70 =0.25* 1.61 +0.23" 1.78 +0.28* 1.75 +0.27%
iR opietl 2.31 £0.404 2.27 £0.434 2.25 +0.464 2.69 £0.494

SEFARALE AP <0.01; S5HERIZ K BT AL Hjg#P <0. 05

#*3 HAKXR RhoA/ROCK2 BEEHHXE R OD HMIRIEKFELLE (n=5)

27 RhoA ROCK2 MLC MLCP
BFEAH 1.33+0.20 1.11+0.22 1.42£0.23 1.56 +0.18
k| 6.50 £0.864 5.43£0.714 6.29 £0.734 5.82+0.654

ROCK2 F44 4.29 +0.72* 3.87 +0.53" 4.38 +0.60" 3.70 +0. 46*
AP XT B2 6.71 £0.844 5.36 +0.774 7.07 £0.764 5.76 +0.694
SEFARALE AP <0.01; SR K B X RA Fjc#P <0. 05

(1 ~4 SRR T AR FELH ROCK2 THIL2H B REH)
K1 220K B RhoA \ROCK2 \MLC \MLCP £ [ %35 HL vk /4]

( x 10000, A AR TF-ARL ;B A AIZH ; C. ROCK2 F44H ; D« FAHE X HEZH )

P2 25 2H K B O B T R Al A B LA
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RhoA/ROCK {5538 P& 4 By WL 2h 25 11 20 15
R R, O A S S T e
P R E o B, Rho/ROCK {5538 #% 2 5 2 4=
K KBt 5 A A A ) PR 380 A AR A L3l 2 1 A
B S HREE RE " e AL SRR TR BE AR SC AN H T
5 HILSN B 140 B 2 R | A K SR B S )
225 AR AT 7R R DGR, © B B 2
KA EEREHEALH . BOE S 19 RhoA/ROCK2
AT LASENRTE 2 A )27 A T R, 04 A M SR 2 2 e
SR R A T 200 M SR B 0 45 ZE R AR p 22 R G
o2 5 5 il T Sk A Rho/ROCK {5518
B AT 2 P R e e

WLEREE F1245% (myosin light chain, MLC) /& Rho
B (ROCK2) PR Z — , H3Rik 5 58 il 1A 4%
YIAHIG . SN i MLC B2 Ak 7K 7 X 55 58 1S
A EZAE N, A LBk A R e ALk E B
TR BER R i ( myosin light chain phosphatase , MLCP)
XN, MLC A A= BERR AN 25 W R Ak 1Y AH B 5%
e

T EAESE , i Fak ) MLC A] 34 hn 5 WL3h & (A
L2 TR HE MR T, e 2T R M 4R ) EE HE RN
T A A, T B R HE SR FE L Bl S g
AR M Rho/ROCK 3 5 AT 9 /b MLCP 1 il
BREE 45 G WAL, FEAIR MLCP f i R il 1% 4 , a2
MLC #4121 7K i 5 435 22, 9] RhoA/ROCK2
A P A M R HE AR S AR K X T BERUCAR
J7 VaD BYFAR . PRI, ARG AR VaD KR
%t RhoA/ROCK2 38 % I T JiF MLC . MLCP 1) 33k
FEBLIE 520 B ROCK2 3 ik 1l S 805 o) 4 41
RhoA .ROCK2 MLC MLCP [k 3 T, W&
BRI VR . PN AR T 3 5 AR S N B
SRR A5 AR AT 4 SR

AL IS, ATA N BA B 12k
R G B | P RREER IR S5 R PR R D0 35 (AAV)
AR B ey ROCK2 14 700 7T 638 1 4101 4 Rho/
ROCK {5538 [ S H R i o 1 14L&, i — 20 A2 ik
oA Rz oonyE 52, INMTekE 2 5 , HAL ]
HHF—LIRER,
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