202244 A o [ H A 2 A April, 2022
¥328 Ha4l CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 32 No. 4

SRAIDTE, EFIF, XL 2. FTFEAALTT X B B S e PR B 28 /) BUBR 18 52 % RhoA/Rock 1 JE 520 [J]. rf [ LA BE 27 2
&, 2022, 32(4); 68-76.

Zhang QL, Wang YF, Liu H, et al. Effects of atorvastatin on myelin repair and the RhoA/Rock] pathway in mice with autoimmune
encephalomyelitis [ J]. Chin J Comp Med, 2022, 32(4) . 68-76.

doi; 10. 3969/j.issn.1671-7856. 2022. 04. 010

Bl FE AR AL TT X B B G PR M A 22 /) BRUBE R 1B 2 L
RhoA/Rock1 1 % B 52 N

KNI, EE5" 0 o, xEE
(KA M AP IR BE W28 PR I TH K 046000)

(WHZE] BHH SHRTPTFE RT3 B S ik 88 2 (EAE ) /) BRUBEHS 12 2 S RhoA/Rock] 3 #% 1452 1],

Fit KA MOG35-55 gy, EAE /MR /N AL 25 F Al RN BTG ARahiT 4l milg ik &4l =i ig
R +BTHLARALTT 2, B 6 X, BT ARy T 4 /N R 0. 5 mL IRERMENR , 154E 28 d, 41/ A2 D RETTE
47, R AHR - (HE) | [81E (LFB) Y0, 37 5 o5 % Gy 21 Ak e 40, 75 400 I 45 201 /)N BRUE 6 2 LR i e o e
B 2 K A AR 1 1O 5 TR B P58 W B2 ( ELISA) A U/ BRIV Hh bR R FE K F - (TNF-a) (AR -6(1L-6) \—
AALAE(NO) BIFRIE ; I (G EN I ( Western blot) 46 A 41 21 RAS [V LK 1% i 51 A (RhoA) \Rho tHCHE H
T 1(Rock1) 2 13535 ; 2 9 6 E it PCR(RT-PCR) Al A BE 4L SRR RRSCE R B 28 (NG2) BRI 1
(MBP) K141 RhoA \Rockl mRNA ik, &R 525 {4l BRI/ RULE 2 5 PEAN LI | K A 0 A i
WA M A e DR SR AR/ BRUMLE P TNF-o IL-6 \NO 55 18 S i 241 RhoA ,Rock1 %K 9 F1 mRNA
TR B IR (P<0.01) B BELHZE NG2 MBP 25 1 K mRNA 5 BIEIE(P<0.01) . SHBIZH L, FTHE kil
TT 2R /N BRI ARG 2 208 e 200 U2 W O 4 30 R ) S e e B S R AT/ N BRL ML 3+ TNF-oc IL-6 ,NO 119 75 42 % Jigi 4 21
RhoA \Rock1 # FAFI mRNA 335 (P<0. 05) , B i 7155 MBP NG2 2 FFIl mRNA 235 (P<0. 05) ; B g + 64k
VT2 B AR/ R DI REPE 4 K41 2T RhoA | Rockl 25 363K, BH B T+ = NG2 mRNA Kk, 458 FIFCAALIT AR
B3 EAE /N ERAPEAN IR T K B B B A2 32, BRI S BRI & EAE /N R & T Re 1F 43, J A A A WL 7T B 55 901y
RhoA/Rock 1 i i 235 W BE S AL &, NI £ FEXT EAE /NEURIRITTERI K.

[XBIA] A S RBEEE SR RS E  FL T ; RhoA/ROCK-1 58 #%

(FESES] R33 [ X#EFIREB] A [XEHS] 1671-7856 (2022) 04-0068-09

Effects of atorvastatin on myelin repair and the RhoA/Rock]l pathway
in mice with autoimmune encephalomyelitis
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[ Abstract]  Objective To investigate the effect of atorvastatin on myelin repair and the RhoA/Rock] pathway in
mice with autoimmune encephalomyelitis ( EAE). Methods MOG35-55 immunization was used to establish an EAE

mouse model. The mice were randomly divided into the control group, model group, atorvastatin group, high fat diet group
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and high fat diet+atorvastatin group (n=6 per group). The atorvastatin was administered to each mouse daily by 0.5 mL
suspension, for 28 consecutive days. Mice were scored for neurological function and clinical symptoms were observed.
blue ( LFB)

immunohistochemical staining method were used to detect inflammation and demyelination and remyelination of the spinal cord

Hematoxylin-eosin  ( HE )  staining, TLuxol fast staining, transmission electron microscopy and
tissue of each group of mice. The expression of tumor necrosis factor-a (TNF-a ), interleukin-6 (IL-6) and nitric oxide
(NO) in serum was detected by enzyme linked immunosorbent assay (ELISA) ; protein immanoblotting assay ( Western blot)
method was used to detect the expression of Ras homologous gene family member A (RhoA) and Rho associated protein
kinase 1 (ROCK1) in brain tissue. Real-time fluorescence quantitative PCR ( qRT-PCR) was used to detect the expression of
chondroitin sulfate proteoglycan ( NG2) and myelin basic protein ( MBP) in spinal cord and RhoA and Rockl mRNA
expression in brain tissue. Results Compared with the control group, the model group showed more inflammatory cell
infiltration, marked demyelination, partial myelination disintegration, breakage and demyelination; TNF-at, IL-6 and NO in
serum and the expression of RhoA, Rockl protein and mRNA in brain tissue were significantly increased, while the
expression levels of NG2 and MBP protein and mRNA in spinal cord tissue were significantly decreased (P<0.01). Compared
with the model group, the atorvastatin group showed significant improvement in inflammatory cell infiltration and
demyelination, significantly decreased TNF-a, I1.-6 and NO in serum, expression of RhoA and Rockl protein and mRNA in
brain tissue and increased expression of MBP, NG2 protein and mRNA in brain tissue (P<0.05). The high fat diet +
atorvastatin group showed significantly decreased neurological function scores, brain tissue RhoA and Rockl expression and
significantly increased NG2 mRNA expression. Conclusions  Atorvastatin improved inflammatory cell infiltration and
demyelination in EAE mice and reduced neurological function scores in EAE mice on a high fat diet. The mechanism of action

may be related to the regulation of the RhoA/Rockl pathway to improve the degree of demyelination and thus exert a

therapeutic effect on EAE mice.
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Table 1 PCR primer sequences

5|4 Primer EM 514 Forward primer(5° -3’ )

JZ 15|14 Reverse primer(5°=3")

MBP ACACCCTTTCAAGTTCACCC
NG2 TCCAGTCATGCCGAAATCTCAC
RhoA GGAGTGTTCAGCAAAGACCAAAG
Rock1 GGAAACGCTCCGAGACACTG
GADPH ATCCCATCACCATCTTCCCAG

GGAAGCCTGGACCACACAG
TGGTAGGGTCCACGACATGAAG
CACAAGATGAGGCACCCAGA
CTGGGATTTGCTGAAGGTAAG
CCATCACGCCAGTTTTCC

®2 HA/NRMZIIRETI>

Table 2 Neurological function scores of mice in each group

A5 BT B#515d 2424528 d
Groups Pre-administration Administered 15 d Administered 28 d
%5 14 Control group 0. 00+0. 00 0. 00+0. 00 0. 00+0. 00
BRIZ Model group 3.36=0. 50 " 3.56+0. 53 3.49+0.72*
FAIFE AR AT 4 Atorvastatin group 3.3420. 41 1. 830. 88" 1. 14+0. 02*
TR 4H High fat diet group 3.3320.39 2.25+0.78 2.08+0. 05
EB R BT AT 4 High fat diet + atorvastatin group 3.39+0.25 1. 86+1. 36% 1.52+0. 02%

W 5 A E, *P<0. 01; SR AL, *P<0. 05,

Note. Compared with control group, **P<0.01. Compared with model group, *P<0. 05.
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Note. A, HE staining and quantitative analysis. B, LFB staining and quantitative analysis. Compared with control group, **P<0.01. Compared
with model group, *P<0.01.
Figure 1 Changes of inflammatory brain infiltration and spinal cord demyelination in mice

R®3AAUMEUMTE T TNF-a IL-6 NO (975 5
Table 3 Contents of TNF-a, IL-6 and NO in serum of mice in each group

2151 Groups TNF-a( pg/mL) IL-6( pg/mL) NO( pmol/L)
25 120 Control group 93.43%2.29 17. 50+0. 88 0. 80+0. 03
HERIZ] Model group 104.36+2.50 " 20. 81+0. 42 0.91+0.03 ™
e AT 4L Atorvastatin group 97.00+3. 85* 18. 14x0. 88* 0. 83+0. 02*
R4 High fat diet group 102. 13+3. 89 19.05+1.78 0. 88+0. 05
AR+ BT Ml 7T 41 High fat diet + atorvastatin group 99. 39+4, 85 19. 68+1. 36 0. 86+0. 02

TE 5 AR, " P<0.01; SHIRIL L4, *P<0. 05,
Note. Compared with control group, **P<0.01. Compared with model group, *P<0. 05.
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Note. A, Transmission electron microscope

observation.

20/ BB P E B R I

B, MBP immunohistochemical staining. C, NG2

immunohistochemical staining. D, MBP average optical density. E, NG2 average optical density. F, MBP and NG2

mRNA expression. Compared with control group, **P<0.01. Compared with model group, *P<0. 05, P<0.01.

Figure 2 Remyelination and repair of mice in each group
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Figure 3 Expression of RhoA/ROCK-1 pathway related factors in each group of mice
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