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ABSTRACT Objective: To investigate the role of nicotinic acetylcholine receptor alpha 7 subunit (o« 7nAChR) in astrocyte-associat-
ed inflammation after traumatic brain injury via establishment of astrocytic mechanical injury model. Methods: After establishment of as-
trocytic mechanial injury, expressions of inflammatory factors, including IL-1B, TNF-a, IL-10, and TGF-B, were detected by ELISA as-
say. After administration of a7nAChR antagonist («a-BGT) and a7nAChR agonist (PHA-543613), expressions of inflammatory factors
were detected by ELISA assay and expressions of STAT3 and STAT3 phosphorylation (p-STAT3) were detected by Western blot. After
administration of a-BGT and STAT3 antagonist (Stattic), expressions of inflammatory factors were detected by ELISA assay. Results: 0
After astrocytic mechanial injury, expressions of pro-inflammatory factors, IL-18 and TNF-«, were increased, while expressions of an-
ti-inflammatory factors, IL-10 and TGF-B, were decreased (P<0.05). @ Inhibition of «7nAChR by «-BGT increased the expressions of
IL-18 and TNF-a after injury and decreased the expressions of IL-10 and TGF-B (P<0.05), while activation of «7nAChR by
PHA-543613 showed the reverse effects on these inflammatory facoters (P<0.05). ¢ Administration of a-BGT increased the phosphory-
lation of STAT3, while administration of PHA-543613 decreased the phosphorylation of STAT3 (P<0.05). ® Administration of STAT3
antagonist (Stattic) decreased the expressions of IL-18 and TNF-q, increased the expressions of IL-10 and TGF-3, and partially reversed
the effects of a-BGT on expressions of IL-13, TNF-a, IL-10, and TGF- (P<0.05). Conclusion: After mechanical injury, activation of
o7nAChR reduces the inflammation in astrocytes. Inhibition of STAT3 phosphorylation acted as an important downstream mechanism of
this process.
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Fig.1 Alterations of inflammatory factors after astrocytic mechanical injury

A: GFAP staining of astrocytes. B: ELISA assay showed a significant elevation of IL-18 at 2 h, 4 h, 6 h, 12 h, and 24 h after injury. *P<0.05 vs Con.
C: ELISA assay showed a significant elevation of TNF-a at 2 h, 4 h, 6 h, 12 h, and 24 h after injury. *P<0.05 vs Con. D: ELISA assay showed a significant
elevation of IL-10 at 2 h and an obvious reduction of IL-10 at 4 h, 6 h, 12 h, and 24 h after injury. * P<0.05 vs Con. E: ELISA assay showed a significant
elevation of TGF-@ at 2 h and an obvious reduction of TGF-f at 4 h, 6 h, 12 h, and 24 h after injury. *P<0.05 vs Con.

2.2 BRERMEBIEMERGE o TnACHR 3t 5E E FHIZ N
F] J o7nAChR )1 1 | «-BGT (25 pM) Fl 4 3 7
PHA-543613 (25 pM) bR AR 35 BT BB ANAE, 1 h J5 2T
YA . #5455 24 h 5, ELISA 25 iR, o-BGT
HEHFIA (DMSO A) Mk, fERHF IL-18 («-BGT H:
625 £ 36.5 pg/mL vs. DMSO.515 £ 32.3 pg/mL,*P<0.05).
TNF-a (-BGT 41 :245+ 16.2 pg/mL vs. DMSO: 180 + 12.6
pg/mL,*P<0.05) #3500 B I, $ & B F IL-10(a-BGT 41
48+ 3.2 pg/mL vs. DMSO 41 :62# 3.5 pg/mL, *P<0.05) . TGF-
(a-BGT 4 :7.8% 0.72 pg/mL vs. DMSO 4] :10+ 1.1 pg/mL,

A B
800 300
B
. <
5 8
.E__ £ _20
§T . SE #
8 § 400
£2 52
a p 10
S 200 '
= £
o o
S O A J O A >
& & & J}’" & & & &£ ‘f"
" o E; E;
& $&E & & \J $ &
A & & & S & d.?
& @ PO <® &
S R & a
& & & & & &
& &

*Pp<0.05) FE 15 1A 3 P& (K] 2); PHA-543613 2 5 DMSO 41 4H
b, 24N F IL-18 (PHA-543613 £ :352+ 28.54 pg/mL vs.
DMSO #H :515 + 32.3 pg/mL,*P<0.05) TNF-o (PHA-543613
24 :129+ 13.3 pg/mL vs. DMSO 2 : 180+ 12.6 pg/mL,*P<0.05)
kB AT, H026 T IL-10( PHA-543613 2. 80% 8.2 pg/mL
vs. DMSO 4 :62 3.5 pg/mL,*P<0.05) . TGF-B (PHA-543613
2115+ 1.3 pg/mL vs. DMSO #1: 10+ 1.1 pg/mL,*P<0.05) ik
W (] 2) . XEEEERARIR , o TnAChR £ BT K B 41 M b
PR AT 5 A H TR AE

IL-10 concentration
(pg/mi)
2
*
IL-10 concentration
(pg/mi)
3
»

B 2 o7nAChR FEE AL B4R RN MR 15 f5 5 RE =2 Bz Y E A
Fig.2 Role of «7nAChR in inflammation after astrocytic mechanical injury
A: ELISA assay showed a significant elevation of IL-18 in a-BGT group (*P<0.05 vs DMSO group), and a significant reduction of IL-18 in PHA-543613
(*P<0.05 vs DMSO group). B: ELISA assay showed a significant elevation of TNF-a in a-BGT group (*P<0.05 vs DMSO group), and a significant
reduction of TNF-a in PHA-543613 (*P<0.05 vs DMSO group). C: ELISA assay showed a significant reduction of IL-10 in «-BGT group
(*P<0.05 vs DMSO group), and a significant elevation of IL-10 in PHA-543613 (*P<0.05 vs DMSO group). D: ELISA assay showed a significant
reduction of TGF-B in a-BGT group (*P<0.05 vs DMSO group), and a significant elevation of TGF-f in PHA-543613 (*P<0.05 vs DMSO group).
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Fig.4 Effects of «7nAChR regulating STAT3 phosphorylation on inflammation after astrocytic mechanical injury

A: ELISA assay showed a significant reduction of IL-1{ in Stattic group (* P<0.05 vs DMSO group), and in a-BGT+Stattic (*P<0.05 vs a-BGT group).

B: ELISA assay showed a significant reduction of TNF-« in Stattic group (*P<0.05 vs DMSO group), and in a-BGT+Stattic (*P<0.05 vs «-BGT group).

C: ELISA assay showed a significant elevation of IL-10 in Stattic group (* P<0.05 vs DMSO group), and in a-BGT+Stattic ("P<0.05 vs a-BGT group).

D: ELISA assay showed a significant elevation of TGF-g in Stattic group (*P<0.05 vs DMSO group), and in a-BGT+Stattic (*P<0.05 vs «-BGT group).
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