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I3 4 . BFARE R AR BN52021 A FE I BN52021 .84 12 R, J5 3 B /ERE ST IR i 2, %50 &
BN52021 2 il i 57 i BN52021 20 F AR5 i 45 24 K IF 4 43 500 8 s T 49 1 mg/kg M1 5 mg/kg BN52021, 8K 1 K. i#E4E 7 d, %7K
BT R U A S AT I A2 R A SRR R B S g, 8 & ST R A0 b L A58 70 21 K Bl 240 23 45 o0 A X 40
D (P<C0. 05) , OX-42 BAAE /)N 58 57 4H i 1 B2 T I o 240 B e 39 in (P<<0. 05) , caspase-3 FA 1 40 0 504 22 (P<<0. 05) ; UL T AT
WA G TT Y 0 T 4 LR 50 L I A R L AV A, SRR AR B AR O, 2 VT B U T 2 L PN T 3 L T TR 2 A AR . AR
FvE 7 BN52021 20 SRR 20 LU 45, /0N e J5T 4t i R B2 TR J5E J5 448 L L f811 s /b (P <0. 05) , caspase-3 FH M 4 Jifg Bk /b (P<<0. 05) , 18
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Effect of ginkgolide B on histopathology of brain tissue after traumatic brain injury in rats
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[Abstract] Objective To investigate the neuroprotective effect of ginkgolide B (BN52021) on the histopathology of brain
tissue after traumatic brain injury in rats. Methods Forty-eight healthy SD rats, weighing 250 g, were evenly randomized into
4 groups: sham control group. model group, low dose BN52021 group and high dose BN52021 group. Rats in the latter 3
groups were made into fluid percussion brain injury models. After operation, the rats in the low and high dose BN52021 groups
were treated with BN52021 (low dose: 1 mg/kg, ip, high dose: 5 mg/kg, ip, once daily for 7 days). On the 7" day after
treatment, cerebral tissues were harvested from each group, and the histopathological changes of brain tissue were observed by
Fast blue, electron microscope and immunohistochemical method. Results Compared with sham control group, model group
had significantly decreased neurons (P<C0. 05), increased OX-42 immunoreactive microglial cells and astrocytes (P<C0. 05),
and cells positive for caspase-3 (P<C0. 05). Electron microscope found chromatin aggregation. nuclear fragmentation, rounder
and larger mitochondria, void formation and disappeared cristae of mitochondria, endoplasmic reticulum hypertelorism,
increased lysosomes, and nuclear membrane folding. Compared with model group,the low and high dose BN52021 groups had
significantly decreased proportions of microglial cells and astrocytes (P<C0.05), significantly decreased caspase-3 positive cells
(P<C0.05), and improved ultrastructure, with the improvement in the high dose group being more notable than that in the low
dose group. Conclusion BN52021 has protective effect on the morphology of brain tissue in rats with traumatic brain injury.
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1.1 #h4 XA S5E KFTE 250 ¢ £471W SD
KB 48 H W W 9, MEHEAFR W F 1 1 5 3 K =
228 ot [ T IE S SYXK (I7) 2008-0050 1,
BN52021 b Je o A= Wy il ot 8 W) o VIV T A
R BRNAAR E T) ASC, YRR A3 AT o A (36 [ R 3 e R
FESX TR, Leica DM 2500 H, F & i 5% , Image-
ProPlus %l K14 53T & 4t (Roper Scientific) .

1.2 a5 8AHE& K REMVLD N 441,
T A 21, A 4 I ) i BN52021 2 Fi e ) i
BN52021 41,541 12 K, J5 3 414% 8% Shojo %' 11
J7 W5 W R AT 5 i A AL B B R . A 3 %00%
EL HG 2280 (50 mg/kg) I 8 S IR R B, 1 Sk 5
TRES A E WAL, BCEL R IES 3 em Y)H, B B
I B R B L 7E IE h R AR EE R AT 4 mm &b F IR
bl B E AR 2 4. 8 mm B B . 5% 58 50 5 6 ik
JE, B 1 S R ] R 22 AL T A
2.6 mm FT 8 FHED T RS & 1 g % 2240 7
A RHE K A e, R IF s8R LH ., i
WOEA G AT AL, T J1 2 141, 86 kPa. 3 Jili v )3 /5 iR
Pifi. BFERAA TS, L RERAEMER, BRI
ESMRIFIR A 2y, 25 )7 k. % BN52021 ¥ it T
DMSO, 2R J5 % B¢ T 0. 01 mol/L PBS; K#| & 41 4
H 1 mg/kg.milmH™H 5 mg/kg, BKEEN; |
FARAMB AR H LS THEERBET 0. 01 mol/L
PBS ) DMSO ¥ . 1GITHFZL 7 d.

1.3 WALHBEFALRAELZEN JAITS
FJe R BR8N B L 22 0 JRR e A7 0 JUE E VR AR BB S
R 4 C¥ b HE T, B 4% 2 58 WP I / W 19 A 2% o
W (0.1 mol/L. pH 7. 3) [, 745 & s, I
PR SE L I 20, BT 4% 2 3 W /0 R 4 2% o
W (0. 1 mol/L)FFEE 1 h, G # 38 20 % HERE
(4 0. 1 mol/L BERR4HZE vl h IF T 4°C kAR - 77
24 h J5 ¥ B 5 ke (— 50°C) % I 1 1k
F—70°CUKFH . BRI LH SUAR A 2 VK U R AL
BO@R E 24T 5 H U2 15 pm) L IEFT 421205
1.3.1 Fast blue & Hl& AW H, 1T Fast
blue Je 8 GRXFI M H Sigma 24 7)), HH1E G T W%E,

1.3.2 Caspase-3.0X-42 ®E A A ¥4 e HH
KB sk D) i 4T OX-42(1 : 400) fl caspase-3
Z BB (1 2000 e A A G 8 G & H
Abcam A FD , WUBE WL, Bk D) b ek i
By VPR Il R A AL RN PR A A SR 2 A LT
F FH Image-ProPlus 15 43 B 844 X 240 j 5= VB AT
I3

1.4 AR BHLEMNE FASE 2 H KR K
LU, VIR 2 mm JRAY A LI, BT 2% 0k ik
R IR Eh 22 th il (pH 7. O R [EE 6 h, SR 5 F REME 2%
PRV VR Mk L R 1 %6 O AR Ak B 9 TR 2% R (Os O, pH
7. 4) [, P R B K Epon-812 PR g AL HE
it ST TS L K% U R AL DD s R B
WA 5 Tl W AT ™ LA 3k i IX Il i 45 8
YR B R Sl & W s B % €, v R 8 R TR 0 T4 1k
B Ja T W U WLEIT A R

1.5 sitFam SitfilEEEd o+s RR, R
HI SPSS 11. 5 e it 8 28 5 i 47 58 A B HL 1 1 5%
B T 22 53 BT K B K HE (o) R 0. 05,

2 & B

2.1 Fastblue &4 % MWK 1L MKFRAH
LY 285 1E 5 A 26 0 MR R A0 A O 2 L 3 A L 4
I 3R € 2 RS P S 5 8 U O AN Y A X AN L
R, 85 f /b, HOAE #2800 =22 (8] e 5 40 i L )
0. 260, 07 A5 20 $if 28 J0AH X 550 ek 20 L 48 K /)N
AN T A M KL RN . BT 48 M L 1k
0.5240. 12 &4 BN52021 21 Fl &5 7] 7 BN52021
2 i S5 AT HE 3 4353 A 0. 43420.11,0. 3140. 09,39
FEABE 2 A I 2D (P<<0. 05) 5 o 771 8 2 45 A 5] o
HIRA B Bk > (P<<0. 05),

2.2 Caspase3 A EELR BRFARA
caspase-3 FHYEFR AW D BIAIL caspase-3 PHPE KA
W2, KFHF BN52021 241 Ml @& 7] & BN52021 44
FHHZE(E 2); ALY caspase-3 FH M40 i %k
H5WFRALKERBEHITFELL36+E9) vs
(T3 A/ B, P<<0. 057, ik 7 & il & 7 &=
BN52021 4143514 (27 +6) . (16 £ 7) 4~ /AL BF , 5 4
I A 22 R AT G it 2% 3 L (P<<0. 05) . H & 7
# BN52021 A5 F & BN52021 40 2 708 H 4%
2R R L (P<<0.05),

2.3 DIRJR R Fe B R 4n i OX-42 %R Ak
FELER TEMTF AR, /T A0 5 40
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LB /D [ 43500 R (8= 3) FIN (9 = 4) A /AL BT ], g 1Ak A
XL/ L 28 A X B R 451 2 BT i AR A R
20, T T 240 P S B G 22 [0 S (27 £8) M (24 £
DA/ EF T ARFRAS I, 58 6 AR L e o m R 1) T
RIEE A R ] BN52021 40 F0 7 7 B BN52021
A, Wb 40 K e A i R 2 g/ [ AR R 4143 B R
(21E£6)F19 £ ) A> /LT, w5y 30 2 20 43 3l Oy (13 +
SYFIAAE6) A4 /FLEF 1, M AR B AL A 20 78 /)N, 58 A

TRV AT I Z | (E 3.4), Gt o ion,
OX-42 BAPE B /1N i J5T 248 Jf % B AE w5 57 it BN52021
SRR 2 ) K ) BN52021 45 K )
BN52021 H Z M 2 S ¥ S it L (P <
0.05); OX-42 BHPE Y B IE i 5 240 i 4% B 78 & ) &
BN52021 2 5 B 8 4 2 [i] 25 7 A7 78 48 3t = L
(P<<0.05), {0 7£ & # & BN52021 41 5 K # &
BN52021 4HZ 0] 22 5 K G4 5 L,

Bl 1 Fast blue £ EER
A TR B: #BA; C. K& BN52021 415 D. #il& BN52021 41, Bar=100 pm

B 2 Caspase-3 REHNLLBLER
A BFARA; B: #RA,; C. K& BN52021 415 D. B #l& BN52021 4. Bar=100 pm

B3 /MEBRAEOX-42 £LEBER
A: EFPRM; B: BEL, C. FIE BN52021 4; D. &l BN52021 4. Bar=100 ym

.

4 ERRRAROX-42 REBER
A BFARM; B: #RA,; C. K& BN52021 4; D ##l&E BN52021 4. Bar=100 pm
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2.4 MEARMEMNE T ARHAMZIT YL
EATE B IE R L B AR ST AR L Sk pA P s 355 0, 7Y
TP FIAZ R AR 3 2 ik 22 AR BT b, A5 25 A 44 i 2
@5 4R R B TR R i L SOk AR AL B A
R EORE A A 25 R B U T 2 PR B O 3 TR A

B 5 #HMETRENE

WZ, %S08, LR & BN52021 4 M 5 &
BN52021 44 T W35 2 0], B 150 28 A2 0% e 240 i 1)
e 2 € N RN 0 S I o N8 - NS TR N
25 YR B A T /N S U Y AT R DAL A R A R A T A A
W1 ks (K 5)

A BFARL; B: BLAILL; C. KK & BN52021 41; D. &5l BN52021 4. Original magnification: X 30 000
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20k e e A 47 2 4 ARG 61 43 ) BN B R ROR
KA . BP0 T S A 2 A e A
Z R AL IR -, A0 A R R (TL-1.1L-6) | Jif 8 3R
JERF (TNF-o) 1 PAF 2550 56 il 28 0 K i J5 400 i
PR REMEAE Y . PAF ] bR o0 RN A 28 K I 40
Jif = A, sk 3R K AT 51 R I A B I 0 IR e 4
JUAR A 0 75 R R AS BIE S R R A R BRASE AR
4T PAF B3 BN52021 , WLZE 4% il X 4 28 70 J e
JoT 4 B T 25 2 728 AR 100 o 2 i O G T 4k R M i it
it BB e H

Ak M A3 S 23 7 A ARRE RN R — 2R 41 4 i
o FRASAY, AL B2 T A IR BE /N I J5T 240 L T A RN AL
T T2 JO 240 i 1 3 5, O 7™ F R e R R WS L 0
1 BT e J5T 44 e R /N i o 440 B 20 2 e R 3R A T
PH L RN OX-42 9o BEHUAR S e A Ak ic . A BF
SRR . 5 IEE X IR A A A i 4 4 S 7
d KB AL 20 OX-42 BHPE ) B2 % I I 40 e A /) Jig
T2 N A E 3G 2, B A R O, g ke A R, T A IR R
BN52021 2 F 57 i BN52021 26, /N5 5 40 i Fn 2
JE e 5T 4 A K B >, MR 35 ¥ . Dressler
SR O M Bl 0 A8 R PR v R B TE I R A
Ja 4 d DL B AET 3 A2 40 X i 28 2 b B I o 4 i
/0N T3 4 L 338 58 B 5L 3 5 3R ATT Y Bl ) S 5 2 R
ARABL . /0N 5 448 i L TR i Joi 4 i = 0 3 22, 0

SRR 2 WDl T T O ) S 2 e VAR (| A
BN52021 R A 00 A /0N 5 5 240 1 F 22 T Je o 4 i 48
B IR BRI 252 Ul B BN52021 i 4k & 4 i 453 1
HABGIER ., 540, B nl UL AR F AR 4l 0 2
TP ORGSR R ARSI SRR A i 1
AT, P JST P R A W AR 38 50 i 22, RV A B L2
Pl T AN M % € 5T 00 B L 40t A R R R i
LR AR R AR K, 25 W T8 B, U % 5 PR 0 OO 486 5 L
il (A3 22 R IEE AR 5 IR B BN52021 2 Fl s 7]
BN52021 4 & 00 3 AR TE 54 T W & Z 1), 4k
AR P 2 L R D T /0 L U AT T DL A B A R A A R
A I ek 3, U B BN52021 X 4k % % g 461 40 L
A —EWIRITIER.

P2 TR T R Ak R P I A 0 Y B ARAE L I
B P i 458 £ A= i A I R T AR caspase-3 T
SRR TR A R ZGE BT, AR A SRR,
FEAB T A 41 K BB 412114 caspase-3 BH 1 41 i 5 B
TR AR 2 K U 2 20 3K caspase-3 FH A4 I
T4 MG, AR 57 B BN52021 26 F i 7 B BN52021 44
caspase-3 BHPE 40 B BOAH X A5 Y 4 0 S s b, i B
BN52021 81 45 14 isi 453 43 )75 A 28 50 0% 94 T2 B AT ]
YERT.

A SH 25 R MR R S B W] BN52021 Al
I B A5 e o 53 497 I A 26 0 R T R /N e 5 40 i B
T Jz o A0 P 4 B, X 5 BT R A 4 O i 8 405
BABWAER AHS#— 25,
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