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Effects of Tanshinon II A on the clinical manifestation and peripheral Treg of EAE mice
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Abstract Objective: To explore the effects of Tanshinon Il A (Tan Il A)on the clinical manifestation and peripheral regulatory T cells
(Treg) of experimental autoimmune encephalomyeiltis (EAE) mice. Methods: C57BL/6 mices were divided into two groups randomly after
EAE model was established by MOGss_ss. In the treatment group, Tan Il A was injected intraperitoneally daily while control group was
injected with the same dose of PBS after onset. Then the clinical score of mices was monitored. The inflammation, demyelination and the
changes of lymphocyte subsets were analyzed in the two groups after all the mices were put to death on the 26th day. Results: The results
showed that compared with the control group, mice in Tan Il A group had significantly lower clinical scores, less aera of inflammatory
infiltration and demyelination. And the ratio of Foxp3 secreted by CD4T cells was 14.1%, which was increased significantly (P<0.05).
Conclusion: Tan I A can reduce the demyelination and the number of inflammatory cells in EAE while increase the regulatory T cells. Tan
II A can also improve the manifestation of the mices.
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Fig 1 The clinical scores of the Tan II A and control group
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Fig 2 The HE and LFB staining of the Tan II A group and

control group



551 ¥ %, P LA X EAE /) BUIG IR 26 30 5 A0 A Treg 4 i) 52 1 19

2.3 Tanll A %% EAECNS CD4'T #mfietd#%oh BFEE 24 Tanll A TA3EAn s B Ak B fm e b Treg 40 e84
EAE /)N SUI AUE 865 32 BCA N AN GE AT CDA'T 2% WP /N UL, JROIL oA A 200 it 1 A 7 9 =X 4
BT AL ST o A5 VLI 3, 3R P AR FRZH/INER ) A I 25 SR DLIET 4, 4MJE] Thi Fi Th17 28 A W 2H
CDA'T 4 g B8, Th \Th17 40 By e 284k ANERATHECEA TC 22 57, (HIRYT4H Foxp3 Fl Treg 4
IFN—y Fll IL-17 SFfE RN TR AR TS A T e W A0 BREHIE  (P<0.05) .
AR e 7 L (P>0.05)

XA B Tanll A4 HHRHIZE R 5T CDAIND
d A . i < 10q
!"l fl = ns =1 Vehicle
_m f Il — A R 8 - == TanllA
g 150 l 'l’ ].DI =
g / \1 . =
3] - | I'I |’ = 61
100 ‘I, | 100 IJ l\ S
. fL 70 J 1 63 : 4
. i F, —_— 2
3 = VAN [ g ]
. 10 10 [ J II’.'. IﬂE o 1 y h'l2 10 1 i If". _E_ 2
' =
of Eﬁ 0 T
20.3 16.5 )
T #
Z 10t ] y
< A AZE R Thi, Th17 41
4_I? 1 1
|' — o S . 257 l_|15 == Vehicle
"'-' N -
o 59 5 20 TanllA
ey ns
1™ K 151
< s
T ; = 101
= N ] N\ g
' 0; T T
ol 10f 10® 1w 107 10f a0’ 10?10t 10t 1w et e’ CD4*/IFN_»Y+T cells CD4Y/IL.—-17AT cells
CDh4
*P>0.05
B3 Tanl A ZHFN3FHBZH CNS &9 CD4*T, Thl,Th17 IFN—y. IL-17 &4,
Fig 3 The Th1,Th17,JFN—y and IL-17 in the CNS of the Tan Il A group and control group
bo; el Tanll A1
1075 1 JEE T Th, Th17 281
10° 1.6 ] = Vehicle
10° 4 ] IS W TanllA
ﬂ 3
; 10* 4 i @ —
=10 ] ] SR
10 29 24 E!S ’
i ] il
10'10* 10° 10* 10° 10° 107  10'10* 10° 10* 10° 10° 107 0 T i
CD4/IFN—y'T cells CD4*/IL-17A* T cells
IFN—y
papiiskEl Tanll A ZH
107 1 < CD4*T 41 Treg
10° 4 3 ?—; 207 B Vehicle
< -
. 10° 1 ] w5 - TanllA
S 10.6 14.1 =
< 10° 4 i 3 = -1
10° 4 _ ] :% 10 1
107 4 4 v E 5
(L S . S S— o
10'10*10° 10*10° 10° 107 10'10%10° 10* 10° 10° 107 80 ;

CDh4
*P<0.05
4 Tanll A AFI3TERZASMNE CD4'T ZHHEH Foxp3 #1 Treg 54k
Fig4 The Foxp3 and Treg in spleen of the Tan II A group and control group



20 AEEPREER

523 %

3 g

MS J&—Fh =2 R P E RS T 40
S B R B AL 53 E 2%  EAE
PR ELA 5 MS JEH AL A B2 R AE, R
X P 25 22 G0 19 4% 1 40 2 V) 0 008 A i g 17 251, 2
A EFRA TN MS BSiimt, g MS 3RY7 Y
WFFEA S E 2L TTHR A SRR MOG s s TR G 5842
oy 2 A7 700 E 8P AR T SR 9% CSTBL6 /)N B 75
EAE B8 R e i/ INRAT SR 2% , 1A 5 e R, i
JRE P DU PR, o B RS 8 7 B S 1 2 2 4
IR R BE Y AR , Ui EAE BRI 2 my , R e
SRS BAE T A

W5, W1k CDA'T A vl L34k -k Thi
Th2 . Th17 FHJ T T 40 (regulatory T cell, Treg)®,
Th1.Th2 Fl Th17 A] LL43# IFN—y . IL—-4 IL-17A iX
B RN TR RIE R AR . Treg AHMLELE R
985 I R R A7 ) R A T 28 L, AT A 80
AR A A A G RE TR, IR AT LAY Th1/Th2 B4R
P, Treg AHMLIE PRI RAT 25 T JAE V% H , F1 T
PULIR Y FE A o B PN 32 08 Sk 380K MBLUBE 5% 5 7
(Foxp3 )& Treg M bR Y, H B8 OTE
Treg MG FRIEN,  HETFSE B2 102 CD4*Fl CD25*
Treg. Pantazou "& ML, FHHTIRIEER CD4*,CD25*
Treg REfE i EAE %4, MiFEH CD4,CD25 Treg
REW] AME] EAE,GIESE T Treg X EAE AL 1E .

Tan 11 A fCA P32 v (1) 32 B 15 P 543 B 28980
SERA A YERM e 2 2 Tk B2
PRI 2 B BRI I B S S ST IE
5%, Tan [T A AT RL3d F FEAE #6845 5 TNF-a IL-1B
FIL-6 %5 48 Pk K [ 7K - FI 4 il NF-«B .MAPKs
T PR TG MR D A0 3 J I S B . A LA
T ASEALR B M, Tan [T A 38 HA 2R,
AU G A2 B, f I FRATTHERT , Tan 1T A
A REVET MS, R ME B & R E R

PRI AS 5256 % 31 1 Tan [T A 7 EAE A5 %1/
B, /N BRI DAE AR Ao BRARAE A 25 4k . &5
R, WHT TanITA (93657 40/ BB BRZL I R
TEo T REIT AT M RE S B 0 UEHH Tan ITA AT
VAR08 EAE BUREAR . R 1 R SE /N BRI RAE IR 1)
VR R 5 U M 4 ) R ISR AR A s A G
FATHUIN A i A BELL 2L T HE FI FLB Jefh
2 LA S 7 Tan 1A 20 /)N BRI 11 5 T 28 1 4
TR RS 5 08 2 o) BRZH B sl D . BB 20 I
/I B4 i 5 A 2 2RI AT A S i BB A% A4t L
TS BT, 255 &3 Tan 1T A 4AE T Foxp3

1 Treg 20 MO0 BEZH B 35, DAL AR, Tan 1T A

A R BEIE I R Treg HYFRIAA A FEFEH] EAE AYR

SE RSB S, TR T EAE AR RAEIR o

L LT ARSI 1 UORE T 25 RO P2

LA BT EAE, BFFEHXS EAE BYR2I . 45 RIE

B, PHER 1A 7T LA R0SGE EAE B8/ BRIl IR

SEAR AR AR A, TF HIRATZ I H] T PF21 1

A JE RN ANEI LS Treg 404 25 180 i, 4

M H F Treg 4HMEECE PRGN A& AE T 1] EAE 5%

J I BIVE T, AT AR EAE (I AREIR , R P2

LA BT AZE MS ifr fe b . (B2 T2

ILA H3 Treg Z0AE 5B LA BAE T EAE 9 BARHL

il B AN AE  ATY s B — AP BT TEIR R

SE Wk

[1]  Koch N, Sorensen P S. The changeing demographic pattern of multi—
ple sclerosis epidemiology|J]. Lancet Nruro, 2011,9(5):520

2] EFH,RE, . 2 R MM SRR R RE5EIE R[], 15
BT, 2011,19(6):477

[3] Blaschek A, Storm V G K, Heinen F, et al. Neuropsychological as—
pects of childhood meltiple sclerosis:an overview[J]. Neuropedi—
atrics, 2012,43(4):176

[4] Zhengl, Liu M, Wei M, et al. Tanshinone II A attenuates hypoxic pul—
monary hypertension via modulating K-v currents[J]. Respir Phys—
iol Neurobiol,2015,205(1):120

[S] Arton S M, Herrera B M, Yee I M, et al. Neuropsychological aspects
of multiple sclerosis:an overview|J]. Neuropediatrics, 2013,43(4):175

[6] Renoux C, Vukusic S. Sex ratio of multiple sclerosis in Canada:a
longitudinal study[J]. Lancet Neurol, 2009,5(10):930

[7]  Young W. Secondary injury mechanisms in acute spinal cord injury
[J]. J Emerg Med, 2012,11(1):13

[8] Taoka Y, Okajima K. Role of leukocytes in spinal cord injury in rats
[J]. J Neurotrauma, 2000,17(3):219

(9] UYL, 5 RZ , B 1, A 2R I U5 S SR8 i 2 3 ) EAE 1Y

SEYGIFTELT] P P 2R G 2 R 2 24 2%, 2003,10(1):44

W IGEDE TR , 12 0RE, A. MOG 5 S (W 52 3k 11 B s M

i /N LA B AN H B4 R 58 CDA'T B CD8™T 875 M 40 i A%

AE1)]. A5 7 i 2R, 2010,26(8):746

Pantazou V, Schluep M, Du Pasquier R. Environmental factors in

multiple sclerosis|J]. Presse Med, 2015,44(4 Pt 2):e113

Kfoczynska M, Kucharska A, Sinska B. The role of vitamin D in mul-

tiple sclerosis|J]. Postepy Hig Med Doew(Online), 2015,40(6):1158

Yin X, Yin Y, Cao F L, et al. Tanshinone II A attenuates the inflam—

[10

[}

[1

—

(12

—

[13

[t}

matory response and apoptosis after traumatic injury of the spinal
cord in adult rats[J]. Plos ONE, 2012,7(6):e38381

[14] Zhou L, Bondy S C, Jian L, et al. Tanshinone Il A attenuates the

[}

cerebral is chemic ingury—induced increase in levels of gfap and of
caspases—3 and—8[J]. Neuroscience, 2015,288(12):105

[15] Cao F L, Xu M, Wang Y, et al. Tanshinone Il A attenuates neuro—

—_

pathic pain via inhibiting glial activation and immune response|J].
Pharmacol Biochem Behav, 2015,128(1):1
(2016-06-28 i)



