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Abstract: Objective To investigate the activation and mechanism of microglia (MG) in Tourette syndrome (TS) rats
induced by 3,3'-aminodipropionitrile (IDPN). Methods Thirty six male Sprague Dawley rats were randomly divided into
a TS group and a Sham group (Sham group) ,with 18 rats in each group. The TS group received intraperitoneal injection of
IDPN for 7 days.with the dose of 300mg/ (kg * d),while the Sham group received intraperitoneal injection of physiological
saline for 7 days,with the dose of 5ml./(kg * d). Double immunofluorescence staining was used to detected the expression of
inducible nitric oxide synthase (iNOS),a marker protein of M1 type microglia,and its co-localization with Iba-1(a specific
marker for microglial activation) in rat striatum,as well as the expression of arginase 1 (Arg-1) and its co-location with Iba-1
in M2 microglia. The expression levels of iNOS, Arg-1 in rat striatal tissues were quantified by enzyme-linked
immunosorbent measurement ( ELISA) . real-time PCR (qRT-PCR), meanwhile the expression levels of inflammatory
cytokines tumor necrosis factor ¢ (TNF-q), interleukin-6 (IL-6), and interleukin-10 (IL.-10) were detected.  Results
Immunofluorescence double staining showed that the positive expressions of Iba-1 and iNOS in striatum of TS group were
enhanced and co-located compared with Sham group. while the positive expression of Iba-1 and Arg-1 in striatum of TS
group decreased and showed co-localization. The ELISA results showed that compared with the Sham group,the TS group
had a significant increase in the content of M1 type MG marker protein iNOS (t=5. 796, P<C0. 001) ,a significant decrease
in the content of M2 type MG marker protein Arg-1 (1= 4.348, P<C0.01),and a significant increase in inflammatory
factors,including TNF-q,I[.-6 and 1L-10 (=5. 654,5.748,8. 231, P<(0.001). The qRT-PCR results showed that compared
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with the Sham group.,the mRNA expression level of iNOS,a M1 type MG marker protein, was significantly increased in the

TS group (¢ =9.914, P <C0.001), while the mRNA expression level of Arg-1.a M2 type MG marker protein, was

significantly reduced (z=4.390, P<C0.01),and the mRNA expression levels of inflammatory factors in the TS group.

including TNF-q,1L.-6 and 11.-10 were significantly increased (t=12.056,14.147,13. 350, P<0.001).

Conclusion TS

rats induced by IDPN exhibit MG activation, with M1 type MG upregulated and M2 type MG downregulated, thereby

mediating neuroinflammation.
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Tab. 1 Sequences of primers for iNOS, Arg-1, TNF-¢,
1L-6,1L and IL.-10

I[N 4 R B FH(5'-3D)
- F  AACTCGAGTGACAAGCCCGTAG
INFa R GTACCACCAGTTGGTTGTCTTTGA
s F  CCTATTCACAAGTCGGAGGCTTA
R GTGCATCATCGCTGTTCATACAATC
F  GCTCTTACTGACTGGCATGAG
IE-10 R CGCAGCTCTAGGAGCATGTG
‘ R ACAGTCTGGGTGAAAGCG
iINOS F TGTTGTTGAAGGCGTAGC
7 R AAGAAAAGGCCGATTCACCT
Arg-l F  CACCTCCTCTGCTGTCTTCC
GAPDIH 5y | GGGCTTTATTGACAAGATTGCT
R TCGGTAGTCTGACTGAGTGGC
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Fig. | Immunofluorescence of iINOS immunofluorescence of rats in TS and Sham groups
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Fig. 2 Immunofluorescence double staining results of Iba-1 and Arg-1 in striatal tissues of TS and Sham groups
F 2 ELISA £l w2l KB M1 2 MG M2 1 MG K RIERFRB KT (x££
Tab. 2 Expression levels of M1 type MG, M2 type MG and inflammatory factors measured by ELISA (x *£+)
e g iNOS(ng/mlL) Arg-1(ng/mL) 1L-6(pg/mL) 1L-10(pg/mL) TNF-a(pg/mlL)
TS 41 6 62.59+7.25 18.20+3. 88 58. 64410. 25 40.7148. 11 91.29412. 40
Sham £ 6 38.71£7.01 31.50£6. 41 29.76£6. 81 11.90+£2. 80 55.2549.49
t{H 5.796 4. 348 5.748 8.231 5.654
P1a <20. 001 <0.01 <20.001 <20. 001 <20. 001
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MG #i %, M2 £ MG Bl /b, Bl 28 R K-35 8 . UL
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% 3 qRT-PCR #: i 2 A B M1 % MG M2 B MG & 4 5 [ F 238 K (Ce i, 2 = 5)

Tab. 3 Expression levels of M1 type MG,M2 type MG and inflammatory factors in both rats measured by qRT-PCR(Ct,x £ 5)
il HE iNOS Arg-1 1L.-6 1L-10 TNF-«
TS 4 6 2.1140. 20 0.66+0.12 3.25+0. 32 3.4440. 38 3.21+0. 39
Sham 2H 6 1.0440. 17 1.0940. 21 1.1540. 18 1.1540. 18 1. 1640. 14
e 9.914 4. 390 14. 147 13. 350 12. 056
P1{a <20. 001 <20.01 <C0. 001 <0. 001 <0. 001
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A DA A 3 ot A R R A A MG R AR KRR
i K F UEAT Gk A5 0700 ik B R RE TR F IR G s
S AE R 28 ZR G0 A I G B g BT DL B R
BRLFNAT N R VE - A 35 ZI AR AT Ry A AL 58 B A, 3
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