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Mechanism of amentoflavone improving neuroinflammation in mice with cerebral
ischemia-reperfusion injury based on the TMEM240/ARHGDIB pathway
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Abstract: Objective To investigate the mechanism of amentoflavone improves neuroinflammation in mice with cerebral ischemia-
reperfusion injury based on TMEM240/ARHGDIB pathway. Methods A cerebral ischemia-reperfusion injury model was established
using the suture occlusion method. Successfully modeled mice were randomly divided into model group, amentoflavone group,
amentoflavone + sh-NC group, amentoflavone + sh-TMEM240 group, and sham-operated group with 24 mice in each group.
Assessments included the Zea-longa score, balance beam test score, cerebral infarction volume ratio, and brain water content.
Histopathological changes in the ischemic brain tissue were evaluated by HE staining. Immunofluorescence staining was used to detect
the numbers of Iba-11INOS* and Iba-1*Arg-1* positive cells. ELISA measured the levels of TNF-a, IL-1f, IL-6, IL-10, and TGF-f1 in
the ischemic brain tissue. Western blotting analyzed the protein expression of TMEM?240, ARHGDIB, and p-NF-«kB p65/NF-«kB p65.
Results Compared with the model group, the pathological damage of the ischemic side brain tissue in the Zea-longa flavone group
was significantly improved, manifested as more intact neuronal morphology, reduced edema, and decreased inflammatory infiltration.
The scores of Zea-longa, the ratio of cerebral infarction volume, the water content of brain tissue, the number of Iba-1" iNOS™ positive
cells in the ischemic side brain tissue, the levels of TNF-a, IL-1p, and IL-6, and the protein expression of p-NF-kB p65/NF-kB p65
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were significantly decreased. The balance beam test score, the number of Iba-1" Arg-17 positive cells in the ischemic side brain tissue,
the levels of IL-10 and TGF-B1, the protein expression of TMEM240 and ARHGDIB were significantly increased (P < 0.05). sh-

TMEM?240 reversed the improvement effect of amentoflavone on the neuroinflammation in the amentoflavone group. Conclusion

Amentoflavone improves neuroinflammation in cerebral ischemia-reperfusion injury mice by upregulating the TMEM240/ARHGDIB

signaling axis and subsequently inhibiting the overactivation of the NF-kB pathway.

Key words: amentoflavone; cerebral ischemia-reperfusion injury; neuroinflammation; TMEM240; ARHGDIB
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&1 FHENR Zea-longa iT5. FEAMIKXITED LR
( Xx+s, n=24)
Table 1 Comparison of Zea-longa scores and balance beam

test scores among different groups of mice ( X+ s,n=24)

ZH FE  Zea-longa E0 “PEANRITS:
BFARHA — 0.00+0.00  6.00+0.00
HEAY — 2.89+0.16"  3.46%0.13"
FEAEAZXCEI  60mgkg”  1.46+0.11%  4.67+0.14*
MR ERT+60mgkg'+ 1.50+0.12  4.63+0.13

sh-NC 2uL

FEACAS W+ 60mg kg '+ 2.09+0.13%@  3.94+0.11%@
sh-TMEM240 2L
5BRFRALE: "P<0.05; GEAMALILE: *P<0.05; SHTEAS
REEEAL . $P<<0.05; HHALAZ WL E] + sh-NC 2 LL#%
@p<0.05.

"P < 0.05 vs sham operation group; *P < 0.05 vs model group; &P <

0.05 vs amentoflavone group; P < 0.05 vs amentoflavone + sh-NC

group.
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Fig.1 TTC staining for detecting cerebral infarction
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Table 2 Comparison of cerebral infarction volume ratios
and brain tissue water content among different groups of

mice ( ;:ts,n=6)

ZH FE AR AR S K E%
BRFARA — 0004+000  77.63+123
PR — 3289+195° 85164145
FEAEAZ AR 60mg kg 14.65+0.88*  79.83+1.03*
FEACAL X E A+ 60mg kg '+ 14.93+091  80.01+1.05

sh-NC 2uL

TR W + 60mg kg '+ 25.96+157%@ 83.22+40.76%@
sh-TMEM240 2L
HBREFARALE: "P<0.05; SHRHLLE: *P<0.05; SHTER
WHE AL P<0.05; SHEAEA XA+ sh-NC A L4k
@p<0.05.
P < 0.05 vs sham operation group; *P < 0.05 vs model group; &P <

0.05 vs amentoflavone group; &P < 0.05 vs amentoflavone + sh-NC

group.
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Fig. 2 HE staining of the pathological changes of the ischemic side brain tissue in rats (X 400)
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Fig. 3 Immunofluorescence staining for detecting the co-expression of Iba-1 and iNOS (X400)
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Fig. 4 Immunofluorescence staining for detecting the co-expression of Iba-1 and Arg-1 (X400)
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£3 HEANRBRODMAGEAL S Iba-1* INOSPEMELMAE. Tba-1" Arg-1'BEMEMABELE ( X x5, n=6)
Table 3 Comparison of the number of Iba-1+ iNOS+ positive cells and Iba-1+ Arg-1+ positive cells in the ischemic side brain

tissue of each group of mice ( xts,n=6 )

2153 i Iba-1* INOS*BH 441 f £/ A Iba-1* Arg-1*BH P40 RS0
BFER — 7.23+0.41 12.68+0.71
e — 29.84+1.65 3.01+0.14
FEAEAZ R I 60 mg kg™ 12.68+0.81* 9.73+0.52*
FEAEAZ X5 R +sh-NC 60mg kg +2 L 12.81+0.90 9.96+0.61
FEAEAZ X B +sh-TMEM240  60mg kg 42 L 20.44+1.36%@ 5.21+0.34%@

H5EFARALR: "P<0.05; SEMHALE: *P<0.05; SHAELIHENALR: “P<0.05; SFEIEABIEE +sh-NC A : @P<0.05.

P < 0.05 vs sham operation group; *P < 0.05 vs model group; P < 0.05 vs amentoflavone group; &P < 0.05 vs amentoflavone + sh-NC group.

NC AL, FEAEA W +sh-TMEM240 4 JixiZH
21 TNF-a. IL-1B+ IL-6 /K~F-Ft, IL-10. TGF-
Bl /K FBEME (P<<0.05), W3 4.
2.6 FELAZ BT/ R AN LE LR
ARHGDIB &% X & BRI
SRR ZH L, AR AS XU R 2 S ) i 25 213

TMEM240/

#1 TMEM240. ARHGDIB & [1&iA T+, p-NF-«xB
p65/NF-kB p65 £ [AFRILFHK (P<0.05); HHAEAS
ST EAL . BEAEAZ B 4-sh-NC 41Euse, s
W B + sh-TMEM240 41 i 41 23 Ff - TMEM240 .
ARHGDIB & H#&IA[FK, p-NF-kB p65/NF-kB p65
EARETE (P<0.05), WK S, %5,

*4 ZHE/)BEEMMEEL P TNF-a. IL-1p+ IL-6. IL-10. TGF-p1 E2ELE ( X +s, n=6)
Table 4 Comparison of levels of TNF-a, IL-1p, IL-6, IL-10, and TGF-$1 in the ischemic brain tissue of each group of mice
( Xts,n=6 )

2H51) & TNF-a/(pg-mg™) IL-1B/(pg'mg™!)  IL-6/(pgmg™!)  IL-10/(pg mg™") TGF-1/(pg-mg!)
BFEAR — 27.25+1.56 41.61+2.78 91.15+7.73 96.67+5.19 156.68+10.14
iRt — 69.88+4.54"  9503+5.12°  168.85+10.18°  34.56+2.36" 58.57+3.35"
FEACAZ WU B TR 60 mg kg™ 36.67+1.96* 5873356  119.64+7.05% 75.68+4.03*  123.45+7.06*
IR+ 60mgkg?+2uL  37.05+2.03 59.27+3.78 121.33+8.43 76.821+4.16 125.64+7.12
sh-NC
FEACE W+  60mgkg!+2L 54.45+2.98%@ 80.44+6.73%@ 14356+8.964%  50.57+2.83%@  78.79+4.844@
sh-TMEM?240

S5BEFARALE: "P<0.05; SHEAALE: *P<0.05; SHILLZIGEEAHLE: $P<0.05; SHILASXDER +sh-NC H L : @P<0.05.

“P < 0.05 vs sham operation group; *P < 0.05 vs model group; P < 0.05 vs amentoflavone group; P < 0.05 vs amentoflavone + sh-NC group.
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NE«Bpos ) @D @we @b o 50
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A B C D E
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E-REAEAZ XL 3 +sh-TMEM240..

A-sham operation, B-model, C-amentoflavone, D-amentoflavone+ sh-
NC, E-amentoflavone+ sh-TMEM?240.

5 ERINMIAKLE L0 TMEM240. ARHGDIB. p-NF-xB
p65/NF-kB p65 & B FiE A&
Fig.5 Detection of protein expressions of TMEM?240,
ARHGDIB, and p-NF-kB p65/NF-kB p6S5 in the ischemic

side brain tissue
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x5 KA/)DRERMMKELH TMEM240. ARHGDIB. p-NF-kB p65/NF-kB p65 ZEHFRIALLH ( x*s, n=6)
Table S Comparison of protein expression of TMEM240, ARHGDIB, and p-NF-kB p65/NF-kB p65 in the ischemic brain
tissue of each group of mice ( xts,n=6 )

415 fiilES TMEM240/GAPDH  ARHGDIB/GAPDH  p-NF-kB p65/NF-kB p65
(EEN — 2.18+0.16 1.43+0.15 0.14+0.02
it — 0.83+0.10 0.61+0.08" 0.73+0.08"
FHAEAZ XL Tl 60 mg kg™ 1.46+0.13* 1.05+0.12* 0.3240.04*
FEAEAZ X3 i +sh-NC 60mg kg'+2uL 1.5140.15 1.0840.14 0.36+0.03
FEIEAZ B i +sh-TMEM240 60 mg kg ' +2 L 1.1740.12%@ 0.83+0.09%@ 0.51+0.06%@

H5HBEFARALR: "P<0.05; SEMALE: *P<0.05; SN L. “P<0.05; SFIEABIEE +sh-NC A : @P<0.05.

“P < 0.05 vs sham operation group; *P < 0.05 vs model group; P < 0.05 vs amentoflavone group; 4P < 0.05 vs amentoflavone + sh-NC group.
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