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(FZ] B HiTss s Est 7,8- 2% 55 [ ( DHF) Xt N-H 5£-D- K 4 & f2 (NMDA ) 75 5 4L I it
MM (RGCs) WT-MMEM. FHiE B 6~8 JH btk Sprague-Dawley K [l 138 H 2R I B4 4L 7 % 3%
W B ALY hy IF 3 5 B 41 30 H 45760 % B 41 36 X DHF J& 97 41 36 WL i 5 4 3 22 2k 4 P F ( BDNF) %t 1]
36 K, LLA IRy S B IR, 4 0 3 52 B IS AR VB 5l 0.1 mmol/L B R #h 2% #h K . 10 mmol/L NMDA |
10 mmol/L NMDA + 100 mmol/L DHF |10 mmol/L NMDA + 100 mmol/L BDNF, F i # 5 12h.1d.3d.7d.,
14 d.28 d, 2R FH o e 5 e Y £0 75 W48 35 118 RGCs, SR A TUNEL & o i k6 DU W0 & ] LA iR M - . F4A AR
12 h 3 d. 14 d.28 d, % FISCHE 2% 56 % f PCR 3 K casepase-3 . B bk 4 4 1 588 -2 (bel-2) (bel-2 #H ¢ X & [
(bax) B PR HEZ A& B(TrkB) mRNA X} Rk, £R IEH X4  DHF j7 57 41 BDNF X R 4145 2
Jii AN (R B ) 2 RGCs 50 B S vay T B 280 56 R 2, 40 0 TR B B (IR AR U IR A, 25 SR 9 it 22 L (3
P<0.05) ., DHF J5y7 415 BDNF X M A1 45 isf [) 50 00 26k &) B 400t ) TR bb A, 2 R B 1% 3 X (¥ P>
0.05) . SR A AR b, DHF 37 L4525 )5 12 h .3 d fil 14 d TrkB mRNA {5 3% ik 4 0 35 34 0, BDNF %
WA 4525 )5 3,14 F1 28 d TrkB mRNA X 5 i B F W, 22 5 ¥ A ST 2 L (¥ P<0.05) . SR %) i
ZHAA L, DHF J/ 97 40 Al BDNF Xf BUZH 4525 )5 12 h 1 3 d caspase-3 mRNA *ﬁxﬁ% R FEER, 2 RYERIT
23 X (¥ P<0.05) . HIEH % EALA G, DHF J3¥7 4145 255 12 h bax il bel-2 mRNA A X £ 15 & 8 F T+,
ERWBRITFE (3 P<0.05) . 5IEH X4 AH L, BDNF X HEZH 45245 J5 12 h fi1 3 d bel-2 mRNA %) 3%
ki B ET L2514 d bax mRNA FHXF 0K & BN, 2 R A ST 2% 8 L (3 P<0.05), 45i¢ DHF
Y B A s T A RO T K BB R b NMDA % 519 RGCs #1407, Ho il 2 43 I ALl vT g 2 8 5 {2 F TrkB 363K
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[ Abstract] Objective To investigate the effect of intravitreal injection of 7,8-dihydroxyflavone (DHF) on N-
methyl-D-aspartate (NMDA ) -induced apoptosis of retinal ganglion cells (RGCs). Methods A total of 138 male
Sprague-Dawley rats aged 6—8 weeks were randomly divided into normal control group (30 rats) ,model control group
(36 rats) , DHF treatment group (36 rats),and brain-derived neurotrophic factor ( BDNF) control group (36 rats)
using the random number table method,which received intravitreal injections of 5 wl 0.1 mmol/L phosphate buffered
saline, 10 mmol/L. NMDA ;| 10 mmol/L. NMDA + 100 mmol/L. DHF, and 10 mmol/L. NMDA + 100 mmol/L. BDNF',
according to the group. The right eye was taken as the experimental eye. At 12 hours,1 day,3 days,7 days, 14 days,and
28 days after modeling, RGCs were observed and counted by immunofluorescence staining. The apoptosis rate of
peripapillary cells was assessed by TUNEL staining. At 12 hours, 3 days, 14 days, and 28 days after treatment, the
expression of caspase-3,B-cell lymphoma-2 (bcl-2) ,bcl-2 associated X protein (bax) ,and tyrosine kinase receptor B
(TrkB) were detected by real-time quantitative fluorescence PCR. The use and feeding of experimental animals in this

study followed the Regulations on the Management of Laboratory Animals issued by the Ministry of Science and
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Technology. This research protocol was reviewed and approved by the Medical Ethics Committee of Southwest Jiaotong
University (No. SWJTU-2303-NSFC[066]). Results The RGCs count and the apoptosis rates in the normal control
group , DHF treatment group,and BDNF control group were significantly higher than those in the model control group at
each time point after treatment (all P<0.05). There was no significant difference in the apoptosis rate of peripapillary
cells between the DHF treatment group and the BDNF control group at different time points after treatment (all P>
0.05). Compared with the model control group,the TrkB mRNA expressions were significantly increased in the DHF
treatment group at 12 hours,3 days,and 14 days after treatment and in the BDNF control group at 3,14, and 28 days
after treatment (all P<0.05). At 12 hours and 3 days after treatment, the expression of caspase-3 mRNA was
significantly decreased in the DHF treatment group and BDNF control group compared with the model control group (all
P<0.05). At 12 hours after treatment,the relative expressions of bax and bel-2 mRNA were significantly higher in the
DHF treatment group than in the normal control group (both P<0.05). Compared with normal control group, the
relative expression of bax mRNA at 14 days after treatment and the relative expression of bcl-2 mRNA in the BDNF
control group were significantly increased at 12 hours and 3 days (all P<0.05). Conclusions Intravitreal
injection of DHF effectively alleviates NMDA-induced RGCs damage in the rat model. Its neuroprotective mechanism
may be achieved by promoting TrkB expression and inhibiting related apoptotic factors.

[ Key words] Retinal ganglion cells; Apoptosis; Brain-derived neurotrophic factor; N-methyl-D-aspartate;
7, 8-dihydroxyflavone
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T OGIR I 1 LA T 33 BOE MR, o DAL ) 58 ol 22
7 20 9 ( retinal ganglion cells, RGCs) /S A 356 45 175 by 45
AU — i 2B AT HE R . RGCs B 45 R A
TORAEFE Ak A7 L R 2 K Thae Y, X
288 37 PR A i P 22 2 K PR T (brain-derived
neurotrophic factor, BDNF) #1 &4 K[ T fH4E 55 A
-3 %, Hoh BDNF 45 df 2 o0 19 A4 K 20 A R A
‘IEES’G] . BDNF 5 W & R 5 H & B ( tropomyosin
receptor kinase B, TrkB ) 52 A T A 1 J5 50340 200 i 1 i
FIRIRFEN BERR AL, TrkB 52 1K {5 5 30 1 500G L AT
AE f% 30T A0 AN 5 38 % LA b 22 500 16 8 O
BDNF/TrkB {5538 i 7 RGCs A 7716 it 81 2 56 5 2
WIFEFE ", 7, 8- ¥ 3L # il (7, 8-dihydroxyflavone,
DHF) J& —Fh 28 8 fi {5 ), xb TrkB 52 1 B A7 & 5% Al
Ve Rt L CATRGEIE D] DHF X F 50 5 7
FEIRIE SR M I E B A s A
/N ZH S b DHF BEAE G TrkB Z 44, B4 2 R
B PR BB BT 7 A B BT A AL RO O HL R 5 R 22 R
i’ . DHF 78 RGCs 851475 v i 1 ALl 1 47 5
YT 5 9E — AR, A BIE 5T & 75 PR 1 30 3 1% U A3
DHF %} N-H 3:-D-K 4 & 2 ( N-methyl-D-aspartic acid,
NMDA) 55 RGCs 5 F M4E .

1 MBR57EE

L1 AP
L1.1 scmshy i 138 H 6~ 8 Ji % M 1

Sprague-Dawley KB, /& 5T it 180 ~ 220 g, £ (A TCH] .
B, A A2 B, OB L Y LA DR SR IR X
SR, SE B Hy U R e Y B e kil Bl ) S
B g Rt o SEO S W) R R IR A B KR B
FRAIAT 1 € S 0 Sl W A8 B 2R ) L BIF 5T 7 SR 2V R A2 T
R BE A AR P 2 B3 2 A R AL HE [ 41305 SWITU-2303-
NSFC(066) ],

1.1.2 £t A & {U%  BDNF (B3795) . DHF
(506300 ) ., NMDA ( M3262 ). 4 $ii Bmn3a #i 1k
(AB5945) (£ [® Sigma 2y 7)) ; TUNEL # =351 &
(Nol11684817910) K 4 fiff K(11175529) ( 7 [E Roche
Applied Science /A #) ) ; F i f IeG ( A11034, 3% [
Invitrogen 2% 7] ) 5 ' P AR 32 th - 40/ B 1gG (111-
035-003, 35 [ Jackson 24 ] ) ;0. 5% £ F2 N 35 - A5 IR
(S % K BN ) 5 S 8 2% 0 MR (L AR 1 A 4R
Fit 35 ] 2545 R 7)) s RNA $2 051 & Rneasy Mini
Kit( 2€ [ Qiangen Sciences /A &] ) ; SuperScript Il First-
strand Synthesis System iz f] & ( 18080-051, 2
Invitrogen A #] ) , 10 wl fif & 1 §F #8 ( 3¢ [E Hamilton 2%
Al s Wi s IR 11 (45 2% Tono-Lab tonometer /A ) ) ;
FAR BB (T8 ZEISS 23 w]) s 5O6 BAs (BXS1)
PR BEARAL(DPSO) ( H AR Olympus 24 7]) .

1.2 F¥:

1.2.1 SLWah¥ o b R JHBEHLECF R0
KEBEHL S o 1 O BRAL 30 HL B B4 36 HL
DHF 4 97 40 36 H I BDNF X} R4 36 H, #% |



<432 . B S IR B AR

2025 4F 5 HE5 43 355 5] Chin ] Exp Ophthalmol ,May 2025, Vol. 43 ,No. 5

0.1 ml/20 g 457 KL HH R g g8 J G el (12 10) B4
TR JEE NI 5 AT 4 B RIS, 52 07 FE M S M 1 R VA A
KR4 i , 0. 3% %2 Aii 25 3R I M A A 45 B4 3 K,
0. 4% Fh 1R B A7 < PR HR VB0 HR A7 A 3 T JRR 198 5 T 25
ARRFARK, PREME T, TAKZE 1 mm 425
ARAEIHER , 30 G B-D Bk o 25 IR Bk BE J5 57 B 3
Bt o ST AR LA S0° A5 AT R E AR Y, BRI
28] J5 1) A 28 2R i L DRI UL AR 2R Rk e g 1 AR
PCFIAL B, R4 0 A S wl 290, e o E o 0 B2 AR
%t B4 \DHF 3597 40 #1 BDNF X} Be 21 & Bl 20 il 8 %
EREAR T8 55 0. 1 mmol/L 8 iR #h 2% vl X ( phosphate
buffered saline, PBS) ( pH7.4) . 10 mmol/L. NMDA |
10 mmol/L. NMDA +100 mmol/L DHF 10 mmol/L. NMDA +
100 mmol/L. BDNF ;4 3 56 B £ 3k 2= {5 8 20 s J5 ¢
o, A HE XMW IRARR

1.2.2 HESOLREME RCCs ZEREL 20T
ESHE 12 h 1 d.3d.7 d. 14 d F128 d, 4% 20 4T 3%
3 HRR, O WEREE 4% 2 5K W AL SR, I 11k
WlRA MR 2K o A7 00 4 J2 6 R, A0 o JI5E 7 B 00 3
1/2~2/3 (b4 BT 1 4 DRI, AR5 v g A
FAMJE X Sk A 3R R R B E 40 ming A
Brn3a HL{A(1:1000) ,4 CH¢FF L%, PBS ZE¥E; in A
POUARIC FEP AR 1g6 —H0(1:200) , il M ROLEF
30 min; DAPT L 40 fIA% J5 B o 2 6 B 0BE T K A 1)
R B 4 A0, B A2 IR 3 v e ) R Ak R X
I, 0 i AE 400 A5 A0 B TN B 3 A4S X8 RE AR, RP A 5K A0
R A B 12 5K 8 R, A A R AR K 4.7x107 mm” )
X, % RGCs 2 #EAT H #5401 IR, >R F] Tmage] 34 X}
Brn3a [HYE RGCs #1741,

1.2.3 TUNEL 5 2k 0 RGCs JHT-%  HH T A
(7] B i) A A B B 3 R B, SR Bk Oy ik Ak B S
TR0 L 20 2R R, JF SR TUNEL 98 T3 8 & 47
TUNEL 3@, #L HE F5 J5 BL 0. 1% PBS I ZE 1 i
KFERTKHE 30min; A 1.1 mol/L . pH=6.1 1y
PR 5% vh R P, 0B (40 °C) 23 8 min B T 3% 11
FAME R T E 30 min g TUNEL T A0 1T
19 A, WM TR L,37 CHEBEHANELEF
2 h; §i% fin DAPT % 8 %, % i & 6 B¢ &F 5 min,
0.01 mol/L PBS sk, F 2w H il & 1, i F 9206
TR TE 200 15 ML BT T A48 6 MR o U8 T gn i 20y
%5 RGCs 15 A48 1A o

1.2.4  SEEFZ¢ 6 & PCR kA I A0 ) s ip TrkB |
casepase-3 .bax Fll bel-2 JF M FrE HBHE
12 h 3 d .14 d.28 d, 2R 5B bb 22 44 5 5 JFR 5 5 Ak 2K

e 3 HOR B, PR 47 B A 00 R 3RO BT ok e by AR
BRER K b S ) AR T T B RR A 1 2 el R T ) O
MR IR, /N0 58 8 G5 2 AL I 2,k 4 R A HL At 2H 21, B 4R
W 22 T K 23 J5 A EP A -80 °C R A7 & T
RNA $2 B0 ) & LA & Rneasy Mini Kit 4 B4 2H 10 %)
il B RNA, & A SuperScript Il First-strand Synthesis
System i 7] & (SYBR-Green [ {ix & %61 ) #t47 PCR
RN RGP FF A W 1o OB A :95 C Hi
Pk 30 ;95 CASPE 5 5,60 °C B Kk K IEAf 30 s, H:4f 40
AMEFR . Lh GAPDH 2R CRH 274 I Fi & H
F10 e R AR X 38 0 o AR REARSE 3 AN AL IO ME

x1 BEESMFT

Table 1 Primer sequences of genes

o 7
I 5199 (5'-3") & (bp)
TrkB 1E [ CGGAATTCATGTCGCCCTGGCCG 175
JZ [7] CGGGATCCCAGCCTTGTCTTTCCT
casepase-3 1E AGCCGAAACTCTTCATCATTCA 133
2 [1] CCATATCATCGTCAGTTCCACT
bax 1E 17] AGGATGCGTCCACCAAGAAGCT 155
2 [ TCCGTGTCCACGTCAGCAATCA
bel-2 1E 7] GCCACCTATCTGAATGACCACC 133
J [5) AGGAACCAGCGGTTGAAGCGC
GAPDH 1E 1] AGTACCCGTCGCTGCACTCCA 147

JZ ) GACACCGCGATGTCCACGGC

14 :bax:bel-2 A 5¢ X 2R [ 5 bel-2: B bk B 40 ) 989 -2 Tek B« % & W2 84 il
3244 B GAPDH ;1 il i -3- B4 2 Mt S g

Note: bax: bel-2 associated X protein; bel-2: B-cell lymphoma-2; TrkB:
tyrosine kinase receptor B;GAPDH ;glyceraldehyde-3-phosphate dehydrogenase

1.3 GEitseorik

ST SPSS 22.0 B A PFUEFT S 47, 3t At
PR 4 Shapiro-Wilk #6556 IF 52 5 IE &40 i, LA w£s &
No B AR ] S RGCs 8 124 \RGCs £ it
F1 TrkB | casepase-3 . bax .bcl-2 mRNA FH%f ik 2 7
SR HEBCR W 2R 07 22 70 M7, 2 8 LU R AT LSD=
Krgs o RIS 55, P<0. 05 O 22 5 S22 0 o

2 #R

2.1 #4 RGCs i HUB M i

TR Y B 45 R R, A2 28 d, A X Y
41 Brn3a PH P 40 A %5 FE B W B K, DHF 3697 41 5
BDNF XJ B4 Brn3a [H 4 41 Jid 25 B BH & 5 455 70 X A
4L 1), WL AR B RGCs 1845 5 8%, 1E % %
W8 4] DHF A J7 41 . BDNF X B 41 0 455 %0 % B8 40 RGCs
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< i 4> 2.2 KPS A B RGCs 4 T %
A

TUNEL %t 4 25 1 R, 45 25 )5
%¢ﬁﬂﬁﬁﬁﬁﬁﬂ@ﬂtﬂm
B R L T HAMA (F2), E%x
W4 DHF 3497 41 . BDNF X B8 41
HEE TR X} 2 45 ) () A5 40 O T2 R B
R, 2 R AR B X (Fy =
234.900, P = 0. 004, F,, = 279.800,
P=0.002) ; 4760 X6f B8 2 45 I6F (] 5 40
2 Wi T AR A ) T A, 25 R
HEit#E L (¥ P<0.05) ;DHF 4
J7 415 BDNF S B8 41 4 B i) 4 20
BT R, 2R WL ¥ E S
(¥ P>0.05) (%£3).
s = Y 2.3 2% LR B 2 40 eb o T AR
T mRNA RS 3k i LA

EH X B

50 wm 50 pm 50 pm
ey il Ft

DHF 4774

50 um 50 pm 50 pm
— —

BDNF % B 40

i 41 TkB mRNA I 73 4
2 IF it wy =
= PR BAE, 2 A B T2 2 L (F
% 272.000,P =0.001); 4 255 12 h,
50 pm 50 pm 50
L= > = TE % B2 TrkB mRNA AR X 2255
E1 /G 28dMESAMMBESER M. B .S Brn3a 3 3 & B (FITC x200, 5 R = A=A 4] YE S ¥E
50 wm) BRI B4 X Bro3a FBHPE AN MKW B0 T M4l DHF.7, 8- 38 S 2 i ; {3 ATRMA, ZRHHLT
BDNF & 5 5l 228 TR T X (# P<0.05) ;4525)5 3 d,DHF if
Figure 1. Brn3a fluorescence staining ime}g.es of.the inner, middle and outer retinal flat J—LQH BDNF Xj. ,ﬁﬁé TrkB mRNA *H
mounts in each group at 28 days after administration ( FITC X200, scale bar=50 pm) The
number of Brn3a positive cells in each region of the model control group was lower than that of other XT %% A E. K JtE j‘ MRZH J‘I‘ &, DHF

groups DHF:7,8-dihydroxyflavone ; BDNF : brain-derived neurotrophic factor

IRIT AL TrkB mRNA AR 35 B 50
B R0 HL B 54T 56 2% 18 X (P = 266,400, P< XIS 0 8 T 5, %% 5 19 5 56 % 18 X (1 P
0.001,F,,,, =5.523, P<0.001) ; i % %] M8 41 .DHF {477 0.05) ;24255 14 d, DHF 477 4151 BDNF %} 41 TrkB

2L F1 BDNF XJ R 2H 25 24 J5 A ] B[] 55 RGCs %5 & 34 B mRNA X 2 3k B4 1E B X 1R 41 Fp 0 x B Al ¥ 7

B2 TR IRAL, 22 5t A ST R L (H P<0.05) 5 A G (H) P<0.001) ;43245 28 d,BDNF
DHF i6 744525 )5 14 F128 d ,RGCs Bl T BDNF XF  XF B4 TrkB mRNA X2 35 B HIE 5 00 IE 20 RIS 2 %of
WA, Z A G (3 P<0.05) (K 2) MR Th i, 22 549 A it 08 L (F1P<0.001) (£ 4) ¢

®2 FATEBESEMESF RGCs BBLE (xxs5,4)

Table 2 Comparison of the RGCs count at different time points among various groups (xxs,cells)

45 25 )5 AN R ) % RGCs B

4531 FEA

12 h 1d 3d 74d 14 d 28 d
1E 6 B4 3 2 158+311° 2 213£196° 2 160+183" 2 221£205° 2 195+208" 2215£160°
DHF 557 41 3 1935£127° 1 980+280° 1 .926+123° 1 904+169° 1 96580 1 702+149*
BDNF X%} & 24 3 1919+149* 1739+213" 1815+143° 1721+162% 1 618+149° 1398+219"
L0 ot B 2 3 953+15 895+57 893+59 777+31 522+26 453+39

T Fypy =266. 400, P<0. 001, F . =5.523,P=0.001. 547 A AH LG ,“ P<0. 05; 5 BDNF X JRZIX LY, 25 A3 Gt 20 X " P<0.05 (W H %0
FEAYHT, LSD-1 K5 )  RGCs: 40 W 54 22715 40 i ; DHF 7, 8- 3% 3 & i ; BDNF : Jigq 5 4 #ft 26 4 K [ 1
Note: F =266.400,P<0.001,F, . =5.523,P=0.001. Compared with the model control group,P<0. 05;compared with the BDNF control group,hP<

group s M iime

0.05 (Two-way ANOVA,LSD-¢ test) RGCs:retinal ganglion cells; DHF .7, 8-dihydroxyflavone ; BDNF ; brain-derived neurotrophic factor
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TUNEL DAPI il B )a 3d, 50X IR 4H A
DHF jf 7 41 1 BDNF Xxf M 24
5 casepase-3 mRNA X} & ik & &K,
= S G X (19P<0.05) .
b

B )G 14 d, BB BR 20 casepase-3
mRNA A7 X} 2 15 2 8 1F 5 X B 41 Fn
DHF JGI7 L+, 2 5 ¥ it 2
L (H P<0.05) . 425)5 28 d, 14
T X B Qﬂ casepase-3 mRNA 2 ik &

_ _ BIE B X B2 R BDNF X B8 4 %
= = = f&%%ﬂﬁ%ﬁ%fx(ﬂk
0.05)(£5),

%20 bax mRNA A X} 3% ik &2 &
BHBEZRAGRITFE L (Fyy =
80.160,P=0.012), #425)5 12 h,
fion poda pobiy DHF 4 J7 41, BDNF X} M8 40 bax
mRNA A%} 2 35 & 8 1F & % B 4H T
f5 . BDNF J& 97 41 4 45 0 X B 2 7+
L. ERBASIT¥EE L (B P<
0.05) ;4525 )5 3 d, BiA St B 41 bax
o i o mRNA X 26 3 Bt B HoAl 3 401

E2 #A%E28d&ANMNESHNAERE RGCs HT1H5 (X200, /5 R =50 pm)  JH T4 FE, Z5MASIT¥E XL (P<
JitL 2 0 5 0 M A% S (8 RN R AT W] LK s 950k 4 5, DHF 3R 47 41 il BDNF 0.001) ;24 25 5 14 d, 5 % %) Be 41
X B FF R DL B SR S B e DHF:7,8- " # 3L ¥ fil ; BDNF « fi i i &2 AR K IH 7

Figure 2 RGCs apoptosis of retinal flat mounts in each group at 28 days after administration bax mRNA )F E Xd‘ %‘:2 Py E iﬁ ﬁﬂ 3 éﬂ
(%200, scale bar=50 wm) Apoptotic cells showed green fluorescence, while cell nuclei showed blue %Eﬂ =1, BDNF XT,\\\/H@LJ‘_E j“ ]

fluorescence. The model control group had a large amount of green fluorescence staining, while the 2, 2
It 22 A G B L (HP<

DHF treatment group and BDNF control group did not show significant green fluorescence staining e

50 wm 50 pm 50 juni
e I ) = )

DHF 41

BDNF 41

cells DHF.7,8-dihydroxyflavone ; BDNF ; brain-derived neurotrophic factor 0.05) ;2525 )5 28 d, A X 4 bax
mRNA FH X2 3k 5 A8 HAth 3 20 W] i@
%4l caspase-3 mRNA FIXT ik 5 SBA LI, 2 57 Th, Z R A S L (3 P<0.05) (3£ 6),
AT E L (Fyy =16.740,P=0.049), %425 )5 521 bel-2 mRNA A X Rk i SR L, 2 5 H 5
12 h.3 d, 1% X} BR4H caspase-3 mRNA #H X & ik & B T8 L (Fyy =78.070,P=0.010) . 2452j)5 12 h,
W T HAE, Z 5 ASITEE L (¥ P<0.05), DHFA ¥7 41 . BDNF X i 21 | % 7 X % 21 bel -2mRNA

®3 SEARAMESNEREREATELE (x5, %)

Table 3 Comparison of apoptosis rate of cells around the optic disc at different time points among various groups (xzs, %)

£ 24 Ji A [7) IR i) 153400 8 JAD 161 400 o o

25 AR

12 h 24 h 3d 7d 14 d 28 d
TE X IR 4 3 1. 12+0. 43" 1.57+0.21° 1.52+0.70° 1.25+0. 13" 0.59+0.11° 0. 66+0. 13°
DHF {/Y7 240 3 2.63+0.17° 3.26+0.79° 2.20=+0. 26" 1.42+0. 18" 0.81+0. 15° 0.90=+0. 13*
BDNF X} A 3 3.02+0. 18" 5.93+0.55° 2.35+0.21° 1.57+0.19° 1.79+0.17° 1.52+0. 18"
AT % W 4 3 10.32+1.54 12.85+1.92 8.04+0.27 7.03+0. 16 3.05+0. 21 2.27+0.28

U+ Fyyg = 234900, P=0. 004 Fyy =279, 800, P=0. 002, 55 HL 7 XI W 41 L 4 " P<0. 05 ( P 1A % Jr 22 43 7, LSD 1 %) DHF. 7.8 ¥ 3k B 5
BDNF - fif Y4t 22 22 KA 1
Note: I =234.900,P=0.004,F,  =279.800,P=0.002. Compared with the model control group,“P<0.05 ( Two-way ANOVA,fLSD-¢ test) DHF.

group > & time

7,8-dihydroxyflavone ; BDNF ; brain-derived neurotrophic factor
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%4 ZEFRFERES TrkB mRNA 3 5% 8 b (x5)

Table 4 Comparison of the relative expression of TrkB

mRNA at different time points among various groups (xzs)

Z5 25 )5 AN [ ) 25 TrkB mRNA A X 235 4

4157 A

12 h 3d 14 d 28 d
1E 5 6 FR 41 3 1. 14£0. 10 1.13+0. 15 1.29+0. 28 1.19+0. 17
DHF 557 41 3 3.39+0.23"  3.19:0. 18" 3.15£0.23"" 2.97=0.83
BDNF X 41 3 2.24£0.22°  3.45£0.40°  4.33£0.22" 4.15:0.25"
TR S I 2 3 2.15+0.18* 1.88%0.16  1.30%0.16  1.16%0.17

T F gy =272.000,P=0. 0013 Fyy = 1. 657, P =0.320. 55 1E % %4 B ALHT He, " P<0. 05; 5 48

TR IR 2] e, " P< 0. 05 (Wi [ % J7 2240 M7, LSD-¢ Ko %) TokB : [ 4 W2 B 52 1 B; DHF
7,8-T F L H R ; BDNF : i 6 2 #ft 46 4 K R 7
Note:F, . =272.000,P=0.001;F,  =1.657,P =0.320. Compared with the normal control

group

group,* P<0. 05 ;compared with the model control group,”P<0. 05 (Two-way ANOVA ,LSD- test)
TrkB : tyrosine kinase receptor B; DHF: 7, 8-dihydroxyflavone ; BDNF'; brain-derived neurotrophic

factor
®5 BATFEAE A casepase-3 mRNA 1834 R ik 8 L& (xs)
Table 5 Comparison of the relative expression of casepase-3
mRNA at different time points among various groups (xzs)
Y25 AR A] 25 casepase-3 mRNA AH X 3 ik 4
2H 5 FEA
12 h 3d 14 d 28 d
IE 8 6 HE 4 3 1.45+0. 20 1.21+0. 23 1. 08+0. 08 1.23+0. 20
DHF {4721 3 2.30£0.35"  1.16+0.17" 1.07+0.10"  1.24%0.25
BDNF X g 21 3 2.69+0. 33" 1.17+0. 17"  1.46+0.32 1.16+0.21"
H5E AR Xof B 4 3 3.08+0.29"  2.17+0.25" 1.66+0.33"  0.99+0.26"

W F gy =16.740,P=0.049, Fy =56.700,P=0.016. 5 IE % X f 4146 kb, P<0. 05 ; 5 45
IR IR L4, " P<0. 05 (PN %K J5 224 BT, LSD-t £0%2)  casepase-3: 3 Jit K 4 fj-3; DHE :
7,8- ¥R JL R ; BDNF - fig P8 o 22 4 K R 7

Note : F =16.740,P=0.049, F . =56.700,P =0.016. Compared with the normal control

group time

group , “P<0. 05 ; compared with the model control group,”P<0.05 ( Two-way ANOVA ,LSD-¢ test)
caspase-3: cysteine aspartic acid protease-3; DHF: 7, 8-dihydroxyflavone; BDNF: brain-derived

neurotrophic factor

*® 6 FHATRFERE A bax mRNA 3 RIZBLE (xs)

Table 6 Comparison of the relative expression of bax mRNA

at different time points among various groups (xzs)

Y5 25 5 AN [ ] 25 bax mRINA AH X 35

4157 P

12 h 3d 14 d 28 d
IEH X B2 3 1.47+0.20 1.12+0.23 1.08+0. 21 1.25+0. 17
DHF Ja97 40 3 1.24+0.23"  1.13%£0.21"  1.3120.32" 1.14%0.13"
BDNF X it 21 3 2.44£0.35" 1.18£0.40" 1.45£0.23" 1.30£0.28"
LAY 5% B 2 3 2.19£0.35  6.71£0.99*  2.25+0.32"  3.13%0.25"

T2 F g =80.160,P=0.012,F, =32.720,P=0. 028. 5 iF % %f B4 A I, " P<0. 05 ; 5 45t

%) R 2H P A%, " P<0. 05 (PRI % J7 22 /) 7, LSD-t #2%)  bax:bel-2 4f15¢ X & 14 ; DHF .7, 8-
TR BT s BDNF : filg Y5 b 28 2E KR
Note : F =80.160,P=0.012, F,. =32.720,P =0.028. Compared with the normal control

group time
group,* P<0. 05 ;compared with the model control group,”P<0. 05 (Two-way ANOVA , LSD- test)
bax: bel-2 associated X protein; DHF; 7, 8-dihydroxyflavone ; BDNF; brain-derived neurotrophic

factor

A X 2 38 e BCOE RO I 4 T iR, DHF 697 41 \BDNF Xf
M2 B TR of IR A R ARG, 22 53 39 A it 2 8 L (B P<

- 435 .

0.05) ;45245 )5 3 d, BDNF Xf B 4 #5700
X HE 20 bel-2 mRNA AH X 38 55 1 40 0E %
XF B2 Tt , DHF 3R 97 41 bel-2 mRNA
AR 2% o A AR TR X BR AL RR IR, 22 7 1Y
Aot #E L (¥ P<0.05); 4525 )5
14 d, #E5%} B 20 bel-2 mRNA K%} 36 ik
AL 3 ATt m, ER AR EE
SC(¥] P<0.05) ;4524 )5 28 d, F %) IR
£l bel-2 mRNA KX 2 3 B 80 1E % %
41F1 BDNF 47k, 2 R WA gt &
SL(# P<0.05) (%),

3 it

NMaptErtE VE SR HE T = AN
e OGIR o F 8 RGCs I 12 19 7] BE Jit
BT ARWRSE G NMDA Bl ES (A
ST S RGCs T, - & B DHF 1]
A58 NMDA % G RGCs J{ 17, 3
B BDNF R

A B9 K U], Brn3a BB % 47 57 b
it RGCs, HAE AR 5 3860 47 1% 28 S b
ORI AR . A WSS 5T Brm3a 4
SEPUAR XM B E 7o RGCs i 47
@, 45 0 B R BRI B 4] RGCs B &
WD 2 S 28 d IR L R £
i DHF A7 e 45 25 3 d 9 RGCs 3
EHERXRAMEE R LR ITFE
X, 4525 )5 7 d RGCs ¥ & W] B AL T 1E
H%t BR 41, 1% W] DHF fg 6% 7. 1 Fi 1
NMDA % S/ RGCs JT- Kk,

AHEFE 45 S R, 4 T ) R 2 W0
& LA % FH 5 L 80 K 2 T A i, i —
AUl B NMDA #8125 3 K & RGCs I
Too 51 % % B8 4141 b, BDNF X 6 4
FEZS 2 ) 45 B[R] 0 4 f 08 T % 3% B &g
FE L =S WA g EE S, Ui BDNF
LA AN BB B BELWT 08 123 72 5 1 DHF 34
SFTATES 2SR 7T d WM TR 5 E W
R LA b 25 S B T ST = S, Uk
DHF AE 5 Je I BELIT I T3 R 119 % 2,
XF RGCs &2 T AR5 E H o

W4 W, RGCs | L 25 11 97 4 45 4

Hf it BDNF Ml TekB 3635707 0 /N BUBE B b | 3
I R 7 R A Maller 41 fifg 4 9 156 26 BDNF BE 42 7 4%
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*7 SEFRFEAES bcl-2 mRNA 831 K ik 8 B (x+s)
Table 7 Comparison of the relative expression of bcl-2 mRNA at different time

points among various groups (xzs)

25 25 )5 AR E] A5 bel-2 mRNA AR 6F a5 i

4151 RN

12 h 3d 14 d 28 d
1E 6 R 41 3 1.45+0. 20 1.21+0.23 1.08+0. 08 1.2320. 20
DHF 3557 4 3 2.300.35" 1.16+0.17" 1.07+0. 10" 1.24+0.25
BDNF % i 21 3 2.69+0.33" 2.170. 17" 1.46+0.32" 1.1620.21"
H5E TR Xof HE 4 3 3.08£0. 29" 2.22£0.21° 2.66+0. 33" 1.990. 26"

Wt Fyp =78.070,P=0.010, Fyy =88.890,P=0.010. 5 1E# X B4 AH L, * P<0. 055 15 155 74 %) 1R
AL HH, P<0.0S(WE % o7y 240 M7, LSD+ 46 %) Bel-2: B 3k & 40 L 9% -2; DHF ; 7, 8- F% 3k # i ;
BDNF - fif #4225 KA 1

Note: F,,,,, =78.070,P=0.010,F
0. 05 ; compared with the model control group,}'P< 0.05 ( Two-way ANOVA, LSD-¢ test)
lymphoma-2; DHF ;7 ,8-dihydroxyflavone ; BDNF ; brain-derived neurotrophic factor

=88.890,P=0.010. Compared with the normal control group,*P<
Bel-2: B cell

time

AU H] R T, 3K B BDNF A
DHF A GE7E— & F2 B b BH 1k 54
Mk e, BRI IR TE 45 25 e
12 h~28 d, caspase-3 mRNA #f X}
Rk AFLETE R, R P NMDA g
FRELifs A G Tl B% . DHF JfR
JPA M BDNF Xf B h, 245 24 )5
14 d, caspase-3 mRNA A % 3 ik
U FEAL, & W] DHF Al BDNF
YAl Be BH W AH ¢ T BT
#iko

5 Bk AR A R R,
WUV S DHF 85038 1 2%

PRI 2B RGCs, IR S LT e ™ . 4 W 5T #f
I8, BDNF 374 85K, AR T I 8] A 0 880, 5 BOTE 12
AR 1k RGCs W . 2R EZ A2 i w
45F BDNF Joik K W 4k 5 RGCs (9 471 , [i] i) BDNF
A TE WA 24 05 SR B A R 1 IR S A
RS L o A5 e s, 5 BCHCAE e PR b B8 R A X 2
BRI, —2e Ny F AL A W, DHF i 45 T 26 LT
TrkB 32 (K3 gl 7, B A 42 3k b 28 50 28 A7 A D RE 1 W
J o ARG R BN, 4255 12 h, DHF 3697 41
BDNF i Hit 21 145 Y X HE 21 TrkB mRNA AR X 2 ik &
PR F X B4 2 4 s . DHF J2& — Fh 28 B AL &
Yy, Al REIE A 2601 BDNF ML 2 TrkB ik, 4524
Jo F 48], BDNF B¢ DHF (%) 77 76 7 G R # TrkB (1 3k,
AT 3 5 AR 5% S AE . RSB IR, R 2 s
T 30T el T O, TrkB Gk Al fE & This . DHE 43
ZiJ5 3 d, TrkB K3k Jh 5, 4 B DHF 5 15] 58 68 3005
TrkB {5538 % , &2 #| £ " RGCs [ {E A . 1M BDNF X}
MRAHTE 25 2 J5 5% 14 K TrkB K3k & A4 % 8 IF 4 5 o
Y5 BDNF 4Lt , DHF fg 5 L 8 TrkB (1 3% 3k , DA 1 55
IR A 2 O A . ML IR e RGCs 1180 40 i
P T2 R W 724518

Caspase-3 .bel-2 F1 bax RE % 3 J 4 4 £k B A 41 I
T AR A AR DG R T P AN A R CSE AR
T, BT R 2 0 g A T o AR T 5 4 R R, A R
XA 2 12 h,bel-2 F1 bax mRNA KR 3% 3k 45 0E
X R W B TH R 4 255 12 h,bel-2 mRNA 3% 3k JF
U6 T B, bax mRNA FHXf R B HALET m,IF T AR
3 d gk 3 iRy 04, R W A0 M AT B8 T A6 1 I T 0 )
J& . i DHF 57 40 F1 BDNF St B0 B T4 12 h
IS S PE T, 4525 3~28 d,bax mRNA HIX} 63551y

P22 JE 1R 51 B L B 45 45
DHF 0] g ] LI D Bl 22 OR 47 2 25 9y, Kok m] it — 42
IF R Ho g 253845, 52 B DHF (IR Py 3%
RIBERZE AT {4 3 7 WA 17 A A 3 o o
TEERMAI RN G ST RS R 5 47 A
SCREEE 5 BORTST - S 5 R 4 KOG L 43 BT /A R 5 S0 < B 4
BT e T AT S48 5 R SR AL P4 b o
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