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(ZHMEHKXFWE LS L ERETH, 40 230001)

WE BN RIS B2 shDhse sz ma Ll . ik DIBESAFIZF( OGD) #iAI35 S PC12 M4 u 4 il
A7, R H] CCK=8 Y& E A R EE( 0+10.20+30.40.50,60 mmol /L) 1% B H AL BE 24 h J5 BOAAAENE /1, LA s Jim 22 5 g e
WeBE . ¥ PC12 4iJiid 43 Control £ .OGD ZH FIA% FZ (30 mmol /L) + OGD 4. iE i Hoechst £ il 4% (2, v 46 00 410 B Y4 T , West—
ern blot,qPCR FIGEE T SRR K T4 — AL A A F( INOS) H B M 32 7 ( CD206) i R FE I F o TNF-o) (3R 3A M,
T B A DU AL PR T 10« Western blot Fsill s Bz 1 % i N BEILEE 3 WA ( PI3K) (B (LB NG BE LA 3 S ( pPI3K) R
MG B( AKT) (R fb AKT( p-AKT) FIZF T «B( NF«B) [k M. RN CSTBL/6 /NERL 45 H, B IR T
AR ( Sham) 2H B RES( Sci) 21 A B2 20 , Sham ZHF Sci ZH25T 0. 1 mL PBS, 4% 2 240 45T 0. ImL 4 J 1 G485 f5 Al iN-
0S.CD206 il TNF-o kKB o TG 0L G iz SRk Z8 10 ~30 mmol /L A7 #1101 24 h /7, PC12 At 5
Xof BEZH TC B 25 2% 57 , Hoechst ¢ €8 (7% 30 mmol /L A% B 41170 24 h J5 PC12 40 IR T- 408 Sodi 2> . 5 OGD 4AH Lb W K +
OGD 2 rf &4 Rl F-( INOS 1 TNF-ar) (1) mRNA FIZE [ 3RIABREAR, HU 4 I F( CD206) 1Y mRNA FilfE (1 3&3A B, I HAG R Ak
FSAMH T PI3K/AKT/NF~+B 38 B0 16 4L , /N RSZ I SRAAIR o 55 Sci Z0AH Lb % e Hr 412 TR T RO /L L 32 Zh D RE S i
IR R A 2R/ BUR iz shah Bk 3% . 256 W5 B ad N PI3K/AKT/NF~B 3l B B 1L /K S, 31 8 i IR 1 B ke, 41
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B RE P45 ( spinal cord injury, SCI) J&—Fl & W,
AR AR R 22 R e 0, O B AR W R S 2R T
BURIFN AR S B SCI S, LR 23 & A — R AN R AE
SO, £ 475 S RE A0 M B0 ~ RAE X 5 RO R LA R 4
PR T A, T B R R AR B T A PR, X 22
UREROPRAE 7 A R Y R BT DL
3 IR /2R IR B/#% AT kB ( phosphatidylinositol
3kinase/protein kinase B/nuclear factor kappa-B,
PI3K/AKT/NF«B) 55 18 75 ] 455 4 A S W A kS
BRI o A B AR S — Pl R AR B AL &
Wy, AT 52 HL A 04 MBS AT PE DT fH
SCI J& SAETHINEE AR 0 B AL 1 AN AE o ARWTSE
S A SCT Sh AR, SR 114 B2 %) SCI 5
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PI3K/AKT/NF~«B {5518 BAF H A e -

1 #R5ETZ*

1.1 ##
1.1.1 it PCI2 P TTANNE R A

I Procell A fpRbaEd ARG BR 2 R AHESE T ik H
[y 45 HEPE CSTBL/6 /NEL(20 ~ 30 g5 ¥F Al k5
SCXK 2019-0004) 40 [ AT JH %5 I6 52 5 sh W BHE A
BT A v K W ) S e i e 24 30 vh 1 P A=
W5 B 286 sh 4 B8 5 0 6 /e ), Finf S2 80 &
Bz ERF2EHOR R 25— B8 B2 B Se 4 3 oo
SHIEHZE DY b, JIL v 5 2024 -N( A) 434, &
5 R B K55 s/ (81 FH 5l %) 280 R o o 1 O
o SRFCHE /RS A 12 h (bR v S8R 6 X r
A/ BT MR R R Z BRI R YRk .
1.1.2 £ ZXAAMNE 5 Dulbecco LK Eagle
B3 ( DMEM, %5 319205) 14 [ /it € & Wisent
2Nl 10% 6 4 1w (5845 35-081-CV) Iy H 3% H
Corning A F); 100 U/mL HF R HE - W8 R - WS
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% B VWL (B C0224) . CCKS % i ( 1% B

C0038) . 2% DMSO ( %% 5: ST038) . PBS ( 1% 5

C0221A) EHH 22 thil ( 575 PO023B) . TRIzol i)
( H2%5: RO016) R AHE — HH4L (HE) B il &
( $25: C0105) Nissl Jefa g ( 725 CO117) ¥y H

_Liff Beyotime 2% Fl; 4% B H (515 HYH5337) I A

K MCE 72> w); Jo i 4 b i 0 DMEM ( 47 5

11966025) I [ 55 [EF€ 3R C A /RBH 24 7] 50w — 91
A B2 5 TEVHSSR) W [ 5 [ 38R ve A= 4 2 75

47,6 F He2 IR I e A, 525 G1012) I A

FIL Servicebio 22 H]; Annexin V-AbFluor™ 488 /PT %X
Y2 L TR A £ ( 625 KTA0002) g 1 21X
TR A HARABR S A —F ARG FE( INOS) 41
(5251 189851 -AP) IR SEIH T o tumor nec—
rosis factor-oo, TNF-o0) LA ( 58 52 175904 -AP) . H
FEWEZ A ( CD206) BTk (5245 187044 -AP) (H il
-3 IR I S I ( GAPDH) it 14 ( %7 %5+ 60004 -
IG) .HRP ¥pic Pt —Pu( 585 PR30011) F HRP
PRCFEPUR =P 575 PR30012) 40 g i =&
W BARA PR 0l B 5 LS 3 30 ( phosphati—
dylinositol 3-kinase, PI3K) HTi( 5% 5:4292) & H#
fitf B( protein kinase B, AKT) Jiif( £75:4691) WL
RE TS B( p-AKT) ST ( 575 9271) %A 1
kB ( nuclear factor kappa-B, NF«B) $T & ( % 5

8242) .Western blot Fl —FiHi F( $85:7076) Pt
Yo 575:7074) W H ZEE Cell Signaling Technolo—
gy 2~ Hl; W R fL PIBK ( p-PI3K) #T K (17 5

AF3242) ECLi&5( 575 KF8003) ¥y [ & Af-
finity /A F]; HiSeript I Q RT SuperMix reagent kit( %%
Z: R122-01) . AceQ-qPCR SYBR Green Master Mix
(155 QU1102) K0 [ 1 50 Vazyme /A 7: BOFLAR
B B2 1410101 ; BR4TE (5 4131) ; Nan-
oDrop 4866 F( 7 E: 840317500) W f 25
FERR IR BE 27 24 w5 /0 3 W R e &R e (B S

R500) 114 [ I T iy IR 78 A= i BB e A BR 2 7

28 KO CHEE U F S8 ( AL FluorChem R) 11y [ 56
Proteinsimple /23 #]; qPCR £ 4t ( il 5 LightCy-
cler480 1) W [ %t 1 Roche 23 ) 806 B8 A2 i1
BE( B5: Zeiss LSM800) ; Y2z B il 5% ( A5 Axio
Imager2) 40 [ 75 [E 25w 22 w5 434 ( £445: Pan-
noramic DESK) W [ b 5t 145 il A A FRA 75 I
YA ( B5: CytoFLEX) g H 2£[E Beckman coul—
ter N o

1.2 7k

1.2.1 ez JRACRRZE T 240 b A PR A A 2
B dMLTE 37 C & 5% CO, Mg, 78
DMEM 8555, %5l 10% AR 4F M35 , 100 U/mL 5%
R - WHEEE B IR

1.2.2 wmjiestiX% AT 96 fLAkAY PC12
YA FE S [R] e BE A7 2 15 (0210, 20 30,40+ 50 60
mmol/L) 737 C F A3 24 he F)S, & FLINA 10
pL CCK-8 ¥k, 7E 37 C F - MEH 30 min. ffiF]
TALAR Z A 450 nm 0T HERFL ARG BEAA
1.2.3 323 4 5 35 ( oxygen glucose deprivation,
OGD) ¥ PC12 4 A FH JC 7 %4 4% I 4. DMEM Jf-7¢
BEET 37 CREEF 4 h 5. st R T
TR (5% CO, 1 95% N,) o X} B4 7 DMEM #i
10% FBS w5 3= AR B[] o 416 249 T Ak B R FH ARG
B (30 mmol /L, ¥k &y CCK-8 SEEGIN ) Fhish 3 2
h J5 , BT OGD.

1.2.4 Z¥hpwmfesiz 45 H/NRBEHL N 3
H: T AR Sci H WG R, B 15 He i 2y
YV fET 2% DMSO A= #ER /K b, 338 oo BB i ik 45
2o A AT LHAE SCI 548 H ST 0. 1 mL 47 K2 (30
mmol /L) » Sham 20l Sci 4143 H 14+ 0. 1 mL PBS.
FT A 259 7E SCI 5 7 BIvEST

1.2.5 R SCIa A JFRER VBN 3% 1YL
T RN T IR B 1% /N RE T
fE L L AREE T (o AR A T2 R 5 R LR 2 40 1 1
TEAREEAE 37 Co FEZE 11 ~ 12 J#fE( T11 ~ T12) #E
RHEAT AR IR HERR TBR A , 88 1 — BB . SR
SR FH It T e 480 40 B 78 R A R A R s A
U5 o RIS 2, 1S mm B EDK AR 3.0
mm. TN 15 g MR TEE A kR 2 2 E0E
BE L. BRERG)E A 4 - 0 AR AT () 2 £ 05 757
LR R kB 24 - BT ARL/NRIF L FAR,
THEY B FARE, A/ RN THZ
51 3 UKo

1.2.6 M & - w# - & F i 24X ( basso-beattie—
bresnahan, BBB) 3% 3% /& A8 st WL/ N SCI
J5 4 AT R A3 A 45 IR AR b B A7 A ki
3o MANHIEAT 4341 JC X A G BBB 14
RGN ik B WL 45 AT w4y, B RN 3
N [FIBFEATPEAS  PE Va0 ~ 216 0 3 RRIEA
iBYIRE 21 S FORNIE B IREIE R o RO SRS
HATGETH AT, FERAS [/ R B a3 5 1.3
71421 F127 d (EEE HEE .

1.2.7 g5 SRAVESHTEPEN SCI 5/
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Rtz shoige. WA FL/NRM G BOR AL
i sk, Lb/NRE A EE BATE e g
BT DN A0 R T8 UL IR B o AP iR 58 B 48 I
B[22 B AR, A R B 8 R A 62 B D 22 [ 19 B
Blo FTATT ALY fr X/ N 2 BN 0 1o At
BT

1.2.8 ##w%Ek A/ EYE TS -
( DS A A 3 mm BRI
SR 5 BRI R AT R /N Bk R R F
i, O B4R AR AR S5 FE AR il s/ NRAE R
Mr A5 B 5 s BYBRRAEE, B KWl 3 Wk, U
PIEAE R E (H

1.2.9 EymepiEikig M PCI2 40k BBE4]
SV RIS AR (A, EA T 1 ot R 6 R B 3R TN M T e
EERCrTK o B L1 2R 8 21 SR A — 9 £ I BB L
iR T EHAZHR A1 he REHIESIT —
Fite4 C T E: iNOS(1 : 1 000) , CD206

(1:1000), TNF(1 : 1 000), GAPDH (1 :
50 000) o %52 K, HIAHR P BUR o S K —

Bt: HRP IR A2l FHi sk 1eG (H +L) (1 ¢
50 000) F HRP {35k 3 Fn 4l 1l =51 /h B 1gG (H +
L) (1: 50000) 7£ 25 C F#H 2 ho i ECL it
XS 5 5 AT ] AL, 1 Ak 2% O B I AR
RGNS R . (4 Image) B4t 345 B9 8 1% i0F
T I TR S ER 3 W, 4R/ H— b3 =
F14H .

1.2.10 qPCR  #RYEHE FT AL, 6] TRIzol i
7, AL BRI ) PCI2 4R b 7325 5 RNA . H Nano—
Drop 436G EETHI 2 RNA R EE. Bl f5 , i FH HiS-
cript I Q RT SuperMix reagent kit 5 RNA Jx 5554
cDNA, & qPCR #2HLEH . R A AceQ-qPCR SYBR
Green Master Mix £l (PCR &G4 qPCR. T #
il iNOS. CD206 TNF- A1 GAPDH, 5| ¥ > %] L 3
Lo FH 27505 B H Y JE DR A AR G 26 1k B — 1k
NS EER GAPDH -

*1 SI9F5
Tab.1 Primer sequences
Primer name  Sequence (5°3") Length ( bp)
iNOS F: ACATCGACCCGTCCACAGTAT 177
R: CTCTGTTCGGATGGGGAGAC
CD206 F: CTCTGTTCAGCTATTGGACGC 190
R: CGCAGGTTATCGACTTGTCTC
TNF-o F: CAGGCGGTGCCTATGTCTC 89

R: GATGACTTGAAGCCCCACTAGC

1.2.11 KA EE RIS O, 5
PC12 4ffiddh T35 5 b, 78 24 LA 358 Mkt
HE W S, 7E 4% 2 5 W EE iR i 30 min, 4R
JGH 0.5% Triton X400 B35 . 7 b4 35 45 56 4H 21
VIR L 27K Ak, FH 20— e DU 2 BR B I IRl 2% ik
( pH 8.0) HEFTHLE R, 10% 4= 1 3% M & 1 BH
Wi re 35 ek FaR AL BRI ZUY) B EAE K B 4, AR
JE LR —HifE 4 CFBEF A iINOS( 1 2 1 .000) ,
CD206( 1 : 1 000) ,TNF-(1 : 1 000) , %52 K, 1)
R 5 coralited88 fHIK 1L FHT % IeG (H + L)
(1 :400) F1 coralite594 {HEL LI i [eG (H + L)
(1:400) —Hr= iR H 30 ~60 min. FR/5, 4%
FH4 76— B2 R B W I et fl I A
RGPEI YA MG . R T RATOEES 7 3 4>
AN [F) P SR DX 3l 0 £ 2 Y 1) 58 B A 43 Lo
1.2.12 Amarsay MWEHHEHRGLLE0.5
cm BN 0.5 em BYF#E X BAETY) R, IR Rk
TTELUEI R DRAKE — Pl Qe e IR (2T
AR BT B T 3 R R ER = O AR T, QS
RAHLY) il AT CBEiK , — 2R PE 10 min,
PR £ ARG & R e bl Ao
1.2.13 #ZXmieR WXL ARKH Annexin V-
AbFluor™ 488 /P1 X 41 78 7 46 I 18571 £ 46 01 441
MaET-%. fii /] BECKMAN COULTER CytoFLEX X
A T 5 R AT

1.2.14 %its 4@ [ H SPSS 25. 0 Seiti i
TP AT, B LA + FRifE 22 320 Geit bk H
MSEFEA ¢ G0 T 22 A R J7 227041, R Bonfer—
roni HJ5 K I PR A T F 2 . P <
0.05 HEFAGITFE Lo

2 HR

2.1 HBREEX PCI2 fAEEMNEME  FRiFH
2D 13D fh2z 540 LK 1A i 0 ~ 60 mmol /L
T B2 54 5l A #E PC12 4 fifl 24 h )5, fdiH CCK-8 £y
M PC12 434 , % 307 10.20 F130 mmol /L 4bFH
J& ,PC12 20 f 36 M G B B %, 24k % 1 T+ & 40
mmol /L i} PC12 40 1% 4 B B F B (4 Poierons <
0.01) . WA 1B. J54:328 36 30 mmol /L 1 J4%
A LR o Bl A T R IARS B 12 75 T LASR KL
OGD FEf) PC12 481~ , >k ] Hoechst 4 g 4L 7
PG PC12 4NHETG . 5 OGD 4 AH L, 4 Je 1 +
OGD Zi PC12 A T3 T FE. WK 1C.

2.2 WBEEIHTRERRE $H Control 41.0GD
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A B 15
>
£ 1.0F
B fidia
= Hit
L it
3051
0 0 10 20 30 40 50 60
mmol/L
C Control OGD HesperidintOGD
Hoechst
20 — Control
— OGD

E 1 #FEEX PCI2 HAE M
Flg.1 The effect of hesperidin on the activity of PC12 cells

— HesperidintOGD

W

A: The chemical structure of hesperidin ( left: 2D structure; right: 3D
structure) ; B: CCK-8 assay for cell viability of PC12 cells stimulated by 0 — 60

mmol / Lnaringin for 24 h; C: Microscopic images and fluorescence intensity sta—

W

Fluorescence intensity
=)

tistics of apoptosis in each group of cells detected by Hoechst staining method,

x20; #P <0.01, P <0.001 vs 0 mmol/L group.

MG R T + OGD 21 45 2H 41 i i) 25 1, i FH West—
ern blot F: I A JEAH ICTE bR 1Y L IR IBTE ML . West—
ern blot Z5R KW, 5 OGD 41AH I 4% 2 + OGD 44
iNOS(#=11.25,P <0.001) 1 TNF-o( ¢ =11.32,P <
0.001) [ %35 B B K, CD206 (¢ = - 6.24,P <
0.001) (LA FFF. UWE 2A. X Control 2.
OGD ZH FIAG Bz 4 + OGD 21 45 20 20 M itk 4 7 S 3 96
Yef, &t 5 Western blot AH[RYZ5 4. ILIE] 2B
qPCR( & 2C) L &R T [F] #E 1Y 45 2R (iNOS, ¢ =
14.41; TNF-o,¢ =12.99; CD206,t = - 10.30,3] P <
0.001) ., UL 2C,

2.3 R EHE PI3K/AKT/NF+«B & 83 B8 14
IKE,BET PC12 ABEAT- Western blot 4538
B, AH%) T+ Control 4H,0GD 4H PC12 ZHfifif) p-PI3K/
PI3K. p-AKT/AKT. NF«B & 1 £ & L F (¢ =

500 1000 1500 2000 2500
Distance (inches)

~15.50. -9.85. —26.35,J P <0.001) , 15 OGD
2H 8, 475 Bz A5 U R 3 PC12 4 g %) pPI3K/PI3K.
pAKT/AKT.NF«B & FH 7K (¢ = 14.932.7. 038,
9.784,% P <0.001) . WLIFI3A. WX AHMA Bs,
OGD #iv PC12 4 ff 0 8 7% b F+, 4 K2 11 + OGD
R TG O WLIE 3B Al B /N FRUSEG  k
PUAE e A5 AL PR, 55 Sei 41 H 8, A% B2 H R A p-
PI3K/PI3K. p-AKT/AKT. NF+«B ( ¢ = 7.276.6.975.
9.276,% P <0.001) £ 17K, #fi] 7A sE 401 X
BRI IET: . W 3C.3D.

2.4 BREFRBHNR SCIEEHREHERE
ARG 28 K, 38 o fif i) B2 SR A4, 5 Sci AR L,
A% K 2 i 345 T AU b LRl 4A. BBB I
g3~ 0 A o RN AR AR S5 W R, A R T 4/ B
BBBIE/r( 1= —6.96,P <0.001) EafaEt( =
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A OGD + + 10 s Il Control
Hesperidin - + ku B OGD
72} 8 B
iNOS 110 el B HesperidintOGD
[
E 6 F i
CD206 165 2
[0
= 4r ook
E sk
TNF-a 26 ~ -
2 -
H#
GAPDH 37 0
iNOS CD206 TNF-a
B CD206 iNOS DAPI Merge CD206
15 — Control
2 — OGD
— & — Hesperidin+OGD
o Q
k= = 10
= £
(o} (5]
o 2
3
§ 5
IS
=
[
0
500 1000
A Distance(inches)
Q
o iNOS
15 — Control
> — OGD
@ — HesperidintOGD
g £10
o ]
_E g
=) 2 5
g &
2 =
£ - 0
500 1000
Distance(inches)
C
50 3r 25 -
7 i © it
o K Kk i -
Z o) =
Z4or T o —|— Z 20}
© = =
= e )
2 5 2r ]
173 1 =]
6 30 2 2 15 F
= ) @
& 4 g
<QE) 5 g ok
Z 20 < < 10 ¢ T
~ Z —— Z
E I &
° E g
2 54 I3
= 10 2 z 5t
[ sk = H#it# =
Y — ] I [
0 0
Control  OGD HesperidintOGD Control  OGD HesperidintOGD Control  OGD HesperidintOGD

B2 #EBEMS T RAE R R

Flg.2 Hesperidin inhibited inflammatory response

A: WB was used to detect the expression levels of iINOS, CD206 and TNF-« proteins in each group; B: Immunofluorescence staining was used to de—

tect the expression and localization of iNOS and CD206 in PC12 cells in each group and the statistical graphs x200; C: qPCR method was used to detect

the expression levels of iNOS, CD206 and TNF-o mRNA in each group; *** P <0.001 zs OGD group; **P <0. 001 vs Control group.
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A OGD - + + 20 ¢
Hesperidin - - + ku El Control »
P3K |« @l @) | 5 B OGD

—_
w

I HesperidintOGD

p-PI3K [ Sl . | 85 sy

#itH

AKT | @ o | 60

p-AKT [ ~| 60

Relative protein levels
=
T

ek sk
5 -
NF-«B * 65 .
GAPDH | Wlh @l @ 7 p-PBKPI3K  p-AKT/AKT NF-xB
B Control OGD HesperidintOGD
5 Ql 2 s Q1 Q 5 Ql Q
100 % o 107 ¢35 41 107 56 1.76
<10 <10’ <10’
= = =
& 2. &,
g g £
310 510° 310’
0 0 0
Q4 Q3 Q4 Q3 Q4 Q3
-10° 978 0.57 _10° 870 249 _10° 826 1.01
100 0 10’ 10t 10° 100 0 10’ 10t 10’ 100 0 10’ 10t 10
Comp-FITC-A Comp-FITC-A Comp-FITC-A
¢ Sham Sci Hesperidin 1, 251 I
PI3K AN
85 . 20F S -
©
p-PI3K 85 5 Bl Hesperidin
QE) 15 AN
AKT 60 2
o
210l PO Kook
p-AKT 60 £
o sk
=4 s|
NF-xB 65 Kkok
GAPDH 37
p-PI3K/PI3K p-AKT/AKT NF-kB
D Sham Sci Hesperidin
5 Ql Q2 5 Ql Q2
100 Q4 & 100 116 841 100 4113 2.50
‘ X 10*
<10 <10 <
L ~ =9
T £ 3
E 3 g 3 §]03
310 o010 o
0 0 0
y Q4 Q3 Q4 Q3
10’ 9Qz4,6 122 107 700 992 10" 92 130
2100 0 10’ 10t 10° -100 0 10’ 10t 10’ -100 0 10’ 10t 10’
Comp-FITC-A Comp-FITC-A Comp-FITC-A

3 HWREFME PBK/AKT/NF~B i# BB Lk T, 532 T PC12 AT
Flg.3 Hesperidin inhibited the phosphorylation levels of the PI3K/AKT/NF-«B pathway and reduced apoptosis in PC12 cells
A: The expression and quantitative statistical graphs of PI3K, p-PIK, AKT, p-AKT and NF—«B proteins in PC12 cells of each group were detected
by Western blot; B: Flow cytometry analysis of PC12 cell apoptosis, with Annexin V staining and PI analysis to determine cell apoptosis; C: The expres—
sion and quantitative statistical graphs of PI3K, p-PIK, AKT, p-AKT and NF—«B proteins in PC12 cells of each group were detected by Western blot; D:
Flow cytometry analysis of apoptosis in damaged spinal cord tissues of mice; *** P <0.001 vs OGD group; **P <0.001 ws Control group; 2%4P <

0.001 vs Sham group.

hEIM  https://www.cnki.net
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A Sham Sci Hesperidin
B Sham Sci Hesperidin
25 P
20
ki
o
g 15 .
m
m ek
m 10 ##
Hht
%
5 HitH
Hhtt
0
0 10 20 30
Days post injury
C Sham Sci Hesperidin
50
—_ 40 sokeok
.?E; 30 KKk
)
.8 s
S Hk i
5]
o 20 ittt
=
& ok Hith
10 ‘
wi HE
0
0 10 20 30
Days post injury

D Sham Sci Hesperidin

6 -

#
1

E4f
<
<=
kS *%
= 1
s
2

0

Sham Sci Hesperidin

10

8 r — — sk
B
26t
=
s ‘
g it
o 4 T
=
7

2 -

0

Sham Sci Hesperidin

4 BRERENRERRGERBIENINERE

Flg.4 Hesperidin promoted the recovery of hindlimb motor function in mice after Sci

A: Recovery images of spinal cord injury in each group of mice; B: Comparison of BBB scores of each group of mice after surgery; C: Comparison

of the incline angle of each group of mice after surgery; D: left: Gait analysis of each group of mice 28 days after Sci; Comparison of gait width ( middle)

and length ( right) of each group of mice 28 days after Sci; * P <0.05, ** P <0.01, *** P <0.001 vs Sci group; *P <0.01, ** P <0.001 vs Sham

group.

-7.07,P <0.001) FlJ5 i ZHE ML T Sei 4l (¢ =
-2.71,P<0.01) ., WK 4B -4D.

2.5 REREIME T SCI /IR KB RER RN, B
LT SClEEHE=RE K528 XJ5.5 Sci 44
LU A7 B TPl BE 2 IR I8 /N (¢ =2.77, P <0.05) , fif
ZICHEN(t = —1.37,P <0.05) , WK 5A. West—

ern blot 45 W1, 5 Sci 404 [b, 1% Bz 1 41 iNOS
(1=8.92,P <0.001) ,TNF-a(z=11.11,P <0.001)
FHIRPAAIK,CD206( t = —2.64,P <0.05) F£ik I F-
UL 5B Spese ey (o BiAg e A AL B , f2 R R
FiNOS( ¢ =8.40,P <0.001) B /b,y % HF
CD206( ¢t = —3.75,P <0.01) B Hn. WK 5C.



ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9) * 1621 -

A Sham Sci Hesperidin B
Sham Sci Hesperidin
ku
iNOS 110
HE
CD206 165
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5 4 i 6
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Flg.5 Hesperidin inhibited the inflammatory response in the bodies of SCI mice and reduced the spinal cord cavities after SCI
A: HE staining and Nissl staining of the longitudinal section of the spinal cord of mice 28 days after SCI; the upper right showed the area of spinal
cord cavities in each group, and the lower right showed the number of neurons per square millimeter in each group, x5; B: The expression and quantita—
tive statistical graphs of iNOS, CD206 and TNF-« proteins in each group were detected by Western blot; C: Immunofluorescence staining was used to de—
tect the expression and localization of iNOS and CD206 in spinal cord tissues in each group and the quantitative statistical graphs were shown x2; ™ P <

0.05, *** P <0.001 s Sci group; P <0.01, * P <0.001 vs Sham group.
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Mechanistic study on hesperidin improving inflammatory
microenvironment after spinal cord injury through
PI3K/AKT/NF-«B signaling pathway

Ye Lei, You Tao
( Dept of Orthopedics, Anhui Medical University Affiliated Provincial Hospital, Hefei 230001)

Abstract Objective To explore the mechanism of hesperidin on hindlimb motor function in mice with spinal cord
injury ( SCI) . Methods Oxygen glucose deprivation ( OGD) was used to induce SCI in PC12 neuronal cells.
CCK=8 assay determined the optimal hesperidin concentration (0, 10, 20, 30, 40, 50, 60 mmol/L) for subse—
quent experiments after 24 h treatment. PC12 cells were divided into Control group, OGD group and Hesperidin
(30 mmol/L) +OGD groups. Hoechst staining assessed apoptosis; Western blot ( WB) , qPCR and immunofluo-
rescence ( IF) detected the expression of iNOS, CD206 and TNF-«. Flow cytometry measured apoptosis rates, and
WB examined the impact of hesperidin on PI3K, pPI3K, AKT, p-AKT, and NF«B expression. Forty-five healthy
male C57BL/6 mice were randomly divided into Sham group, Sci group and Hesperidin groups. Sham and Sci
groups received 0. 1 mL PBS, while the Hesperidin group received 0.1 mL hesperidin. After modeling, iNOS,
CD206, and TNF-a expression levels, spinal cord cavitation, and hindlimb motor function were evaluated. Results
Hesperidin at 10 —30 mmol/L for 24 h did not significantly affect PC12 cell activity. Hoechst staining showed re—
duced apoptosis in PC12 cells after 24 h of 30 mmol /L hesperidin treatment. Compared to the OGD group, Hesper—
idin + OGD group had decreased mRNA and protein expression of inflammatory factors ( iNOS and TNF-«) and in—
creased expression of the anti-in ammatory factor ( CD206) . Hesperidin treatment inhibited PI3K/AKT/NF+«B
pathway activation, with similar results in mouse experiments. Compared to Sci group, Hesperidin group had re—
duced spinal cord cavitation area and improved hindlimb motor function. Conclusion Hesperidin may improve
hindlimb motor function in mice with SCI by downregulating the phosphorylation level of the PI3K/AKT/NF—«B
pathway, inhibiting in ammatory factor release, promoting anti-inflammatory factor release, regulating the inflam—
matory microenvironment after SCI, and suppressing the acute inflammatory response.
Key words spinal cord injury; hesperidin; inflammatory microenvironment; PI3K/AKT/NF—«B; oxygen glucose
deprivation; PC12 neuronal cells
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