e 60

Acta Universitatis Medicinalis Anhui

2021 Jan;56( 1)

12020 -12 -9 16:01

( EAE)
( MOG) C57BL/6
EAE 9d PBS
72 h( ) o
EAE 5 x 10
10d
; 2 2
M1 M2 PCR M1
M2 ELISA
(IL) 40 142
(F=6.135 P<
0.001) ,
(F=3.105 P=0.011) .
M2 (Argd) .YMA
FIZZ mRNA  1L4H0 M1
(iNOS) mRNA 1.2
(¢=7.091 P<0.001; t=11.094 P<0.001; ¢
=6.182 P <0.001; :t=3.942 P<0.001; ¢t =4.132 P<
0.001; +=3.198 P <0.001) .
F4/80 " CD206 * F4/80 " CD16/32*

(t=10.618 P <
0.001;¢=12.105 P<0.001) .

EAE
; M1
; M2
R 74; R 58
A 1000 - 1492( 2021) 01 - 0060 - 05

doi: 10. 19405 /j. cnki. issn1000 —1492.2021.01. 012

2020 —09 -04
( :81501032) ;2019
( :201901D111307)
037009
E-mail: dtjin—

quan@ 163. com

* https: //kns. enki. net/kems/detail /34. 1065. R. 20201208. 0843. 012. html

( experimental allergic encephalomyeli—

tis EAE)
Rho 1( Rho associat—
ed coiled coil forming protein kinase 1 ROCKI)
EAE
EAE T ¢
EAE
EAE EAE
EAE o
EAE
EAE o
1
1.1 8 (20 g)
C57BL/6
. SCXK( ) 2017-0006
10001507 o ( MOG)
Sigma :
BD X 40( interleukin—
10 1LH0) 42( interleukind2 1L42)
ELISA R&D ; FITC F4/
80.PE CD206.PE CD16/32
Ebioscience : RPMI 1640 N
s Gibcon
: qPCR SYBR Green Master
Mix ;
1.2
1.2.1 EAE 40 C57BL/6



Acta Universitatis Medicinalis Anhui 2021 Jan; 56( 1)

6] *

SPF I o 20 wl 96
3555 PCR 1 000 r/min 2 min
o PCR
o 40 95 °C 30 s; 58 .30 s 72 C.
4 30 s 39 o
100 pl 0 d. mRNA o
48 h 1.2.6 ELISA
(500 ng/ ) . 24 h
1.2. 2 ELISA IL-
C57BL/6 5 12 140 o
ml 30 min 1.2.7
1 500 r/min 5 min PRIM 1640 1 x10° 0.25% PBS
2 h 1 2 100 wl PBS
o ( FITC F4/80 PE CD206
) PBS 20 pg/ml 5l FITC F4/80 PE
37 C.5% CO, 72 h CD16/32 5 ul 1h
. PBS PBS 1 300 wl PBS
1.2.3 1.3 SPSS 19.0
0.25% 5x10’ X s
/ml EAE 500 ul ¢ a =0.05 P
SPF o <0.05 o
1.2.4 Kono ’
o 0 ; | B 2
2 2.1 2 40
3 100% o HE
4 5 & 1
1.2.5 PCR o
RNA
RNA c¢DNA
0 (in-
ducible nitric oxide synthase iNOS) . 1( Ar—
ginased Argd) .YMIL.FIZZ GAPDH  PCR
10 pmol/L 1 o
PCR : 2 X SYBR Green 1
Mix 10 pl F/R 0.5 wl ¢DNA (1 :50) 2 HE x100
wl 7 ul 20 plo A B
1 PCR
( ) (5739 ( ) (5°3)
iNOS CTGCAGCACTTGGATCAGGAACCT GGAGTAGCCTGTGTGCACCTGGAA
Argd CAGAAGAATGGAAGAGTCAG CAGATATGCAGGGAGTCACC
FIZ71 CAACAGGATGAAGACTGCAACCT GGGACCATCAGCTAAAGAAG
YM- TCACAGGTCTGGCAATTCTTCTG TTTGTCCTTAGGAGGGCTTCCTC
GAPDH TCGGTGTGAACGGATTTGGC CTCTTGCTCAGTGTCCTTGC

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



° 62 Acta Universitatis Medicinalis Anhui 2021 Jan; 56( 1)

6.135 P<0.001; F=3.105 P=0.011) , 2,

>
~

[ e X4l
- S

TGRS
[\

0
0 3 6 9 12 15 18 21 24 27 30
i} E] (d)
B 301 - xfiE4
—= SRIOH
B g0
iz}
=
£
=
5 10
0 1 1 1 1 1 1 1 1 1 1 ]
0 3 6 9 1215 18 21 24 27 30
I TE] ()
2
A: B
2.2
72 h
PCR M1 M2 2
M1 iNOS IL42 mRNA
M2 Argl  YMA
mRNA (P<
0.05) ,
2 (n=20 x £5s)
iNOS IL42 Arg- YMA
1.09+0.21 0.96+0.19 1.03+£0.22 1.00=+0.19
0.32+0.11 0.29+0.09 3.01 £0.35 3.91+0.42
3 3.109 2.891 2.999 3.015
P 0.009 0.025 0.019 0.014
2.3 2 3

F4/80* CD16/32*

(72.8 £10.2) % (8.0+2.9) %
(t1=12.105 P <0.001) .
F4/80 * CD206 * (9.1
3.0) (82.3 +12.8)

(1=10.618 P <0.001) .

Mgyl

=
SDPTE S

B

841 84
2
°;
10° 100 100 10’
3
A: M2 :B: M1 1
2:
2.4 2
PCR ELISA M1 M2

iNOS mRNA IL42
(t=4.132 P <
0.001; t+=3.198 P <0.001) .
Argd . YM- . FIZZ mRNA.IL-

10 (¢
=7.091 P<0.001; t =11.094 P <0.001; ¢t =
6.182 P<0.001; t+=3.942 P <0.001) , 4,
A6r = xtmal . 2300
w | EASERA E
5 o0
X4t " £ 00
| S
& Z
L N
% 2 100
0 .,,,,4 F o0
iNOS  Arg-1 FM-1 YIZZ IL-10 IL-12
4 Ml M2
A PCR . B: ELISA
:" P<0.05

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Acta Universitatis Medicinalis Anhui

2021 Jan;56( 1) © 63

. EAE
EAE
8
EAE EAE
. /
9
10 EAE
ROCKI
EAE
o ROCK1
EAE
11 T
12
EAE .
EAE
B, TH1
-y M1
Ml
EAE : TH2
IL4.143 140
M2 IL-
10
. 14 M2 EAE
EAE
EAE
EAE
EAE .

10

11

EAE
M2 M1
EAE o M2
IL40 IL410
M1
THO TH2
EAE o
EAE T
EAE
EAE o

Carlson R'J Doucette ] R Knox K et al. Pharmacogenomics of
interferon—3 in multiple sclerosis: what has been accomplished and
how can we ensure future progress?

Rev 2015 26(2): 249 - 6l.

J . Cytokine Growth Factor

Byun E Caillier S ] Montalban X et al. Genome-wide pharma—
cogenomic analysis of the response to interferon beta therapy in
multiple sclerosis J . Arch Neurol 2008 65(3): 337 - 44.
Yousefi F' Lavi Arab ' Saeidi K et al. Various strategies to im—
prove efficacy of stem cell transplantation in multiple sclerosis: fo—
cus on mesenchymal stem cells and neuroprotection J . J Neuro—
immunol 2019 328: 20 -34.

Chen C YuJZ Zhang Q et al. Role of Rho kinase and fasudil
on synaptic plasticity in multiple sclerosis J . Neuromolecular
Med 2015 17(4): 454 -65.

YulJZ Ding] Ma C G et al. Therapeutic potential of experi—
mental autoimmune encephalomyelitis by fasudil a Rho kinase in—
hibitor J . J Neurosci Res 2010 88(8): 1664 —72.

GuoSD LiuCY YuJW etal. Nasal delivery of fasudil-modi-
fied immune cells exhibits therapeutic potential in experimental au—
toimmune encephalomyelitis J . CNS Neurosci Ther 2019 25
(6): 783 -95.

Urban J L Kumar V Kono D H et al. Restricted use of T cell
receptor V genes in murine autoimmune encephalomyelitis raises
possibilities for antibody therapy J . Cell 1988 54(4): 577 -
92.

Pol S Schweser I Bertolino N et al. Characterization of lepto—
meningeal inflammation in rodent experimental autoimmune en—
cephalomyelitis ( EAE) model of multiple sclerosis J . Exp Neu—
rol 2019 314: 82 -90.

Genc B Bozan HR Genc S et al. Stem cell therapy for multiple
sclerosis | . Adv Exp Med Biol 2019 1084: 145 -74.
Scolding N J Pasquini M Reingold S C et al. Cell-based thera-
peutic strategies for multiple sclerosis J . Brain 2017 140
(11): 2776 -96.

Yan L Jiang B Niu Y et al. Intrathecal delivery of human ESC-

derived mesenchymal stem cell spheres promotes recovery of a pri—



64 - Acta Universitatis Medicinalis Anhui 2021 Jan; 56( 1)

mate multiple sclerosis model J . Cell Death Discov 2018 4: vivo veritas J . J Clin Invest 2012 122(3): 787 -95.

28. 14 Mikita J] Dubourdieu-Cassagno N Deloire M S et al. Altered
12 LiuC LiY Yu] etal Targeting the shift from M1 to M2 mac— M1/M2 activation patterns of monocytes in severe relapsing experi—

rophages in experimental autoimmune encephalomyelitis mice trea— mental rat model of multiple sclerosis. Amelioration of clinical sta—

ted with fasudil J . PLoS One 2013 8(2): e54841. tus by M2 activated monocyte administration J . Mult Scler
13 Sica A Mantovani A. Macrophage plasticity and polarization: in 2011 17(1): 2-15.

Molecular mechanism of fasudil-modified macrophages

in the treatment of experimental allergic encephalomyelitis
Liu Jinquan Zhang Jihong Liu Chunyun
( Dept of Neurology and Psychiatry Shanxi Datong University Datong 037009)

Abstract Objective To explore the molecular mechanism of fasudil-modified macrophages in the treatment of ex—
perimental allergic encephalomyelitis ( EAE) . Methods C57BL/6 mice were induced by myelin oligodendrocyte
glycoprotein( MOG) to establish an active immune EAE model. Peritoneal macrophages were prepared after 9 days
of immunization and the mice were either unable to be treated with or without fasuldil for 72 h ( control group and
experimental group) . Macrophages from the control group and the experimental group were transfused into EAE
mice models with each mouse containing 5 x 107 cells. After treatment for 10 days the changes of clinical behavior
and body weight of mice in the control group and experimental group were analyzed. Macrophages in the two groups
were isolated from the abdominal cavity and the ratio of M1 and M2 macrophages in the two groups was analyzed by
flow cytometry. The expression of macrophage markers in M1 and M2 was analyzed by fluorescence quantitative
PCR. The levels of interleukind40 ( IL40) and interleukin42 ( IL42) were analyzed by enzyme-inked immu-—
nosorbent assay ( ELISA) . Results The clinical symptom score of the experimental group was significantly lower
than that of the control group ( F =6.135 P <0.001). Compared with the control group the weight loss of mice
in the experimental group was less and the difference was statistically significant ( F =3.105 P =0.011). Com-
pared with the control group the M2-abeled arginase ( Argd) YM- FIZZ and ILH0 cytokine levels in the ob—
servation group increased significantly while the M1-abeled nitric oxide synthase ( iNOS) and 1142 cytokine lev—
els decreased significantly (1 =7.091 P <0.001; t=11.094 P <0.001; t=6.182 P<0.001; t=3.942 P<
0.001; t=4.132 P<0.001; t=3.198 P <0.001). Compared with the control group the proportion of macro—
phages in F4/80-CD206 increased significantly while the proportion of macrophages in F4/80-CD16/32 decreased
significantly( ¢ =10. 618 P <0.001; ¢ =12.105 P <0.001). Conclusion Fasudil-modified macrophages can
significantly improve the clinical symptoms of EAE mice and its mechanism is mainly through improving the polari—
ty of macrophages.
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