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RBE BT AR TILEF AR T 085 (EGCG)*T ¥k M B T 2 th s (SAH) S 445 69 % v B AL 7T AR AUH] . ok s BB e A1t
Sprague-Dawley(SD) X &, 80 2, 3 BB EALE F & ik AR5 K48 (Sham £8 ) SAH 28  SAH+EGCG 48 %k F B2 T b e + 4 22 3K
20 (SAH+NS 41 ), 440 % 20 R, SAH #4808 3/5 1d.3 d, &0 K KA 2 48P 5 AR A KE ;28R 3d G, AR B
¥ HE e M mmniy &, 3t R AR C- B 5% & (hsCRP)IX #] & 4M] f2 7% hsCRP & -F | i@ i& Western blotting 44 it fiz 28 22
Ji&i R oPEAY 22 4 K B F (brain derived neurotrophic factor, BDNF) & k5 3 & B 3 A= # B4 2,52 4 B % 4k B(tropomyosin-related kinase B,
TrkB)#4 & ik Z58R .0 SAH+EGCG 404 £ o #t 3% -4 Sham 208 B AKX {245 B 41 SAH 2A3% 28 2.(P<0.05);0 %5 Sham ZH b4z,
SAH+EGCG 48 Ji% 20 42 47K F 9 B3 125 B 45 SAH 2031645, SAH+EGCG 48 s 20 2% 47K & 9 B 5 4K(P<0.05);0 %5 SAH Za3t
#: ,SAH+EGCG 48 s 7% hsCRP 7 -F 9] £ 44%(P<0.05);0 %5 SAH %1 3t4k , SAH+EGCG %1 5 48 42 G k3 B HE # &4 % tm fL K iy
R, LIRANZ TR Y, A B 40 B8 4%;0 5 SAH 28 1b4k ,SAH+EGCG % fx 28 22 BDNF. TrkB #) % i S 27 5
(P<0.05). #5118 :EGCG #E45 A 894237 X R SAH /5 # a4 , AR 84D 22 50 A6 16 5, IR R TRUG A0 2 9 AL AT, T 4k 55 H A8 3t il 41 4%
BDNF . TrkB #4 & A & %
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Protective Effects of (-)-Epigallocatechin-3-Gallate on the Brain Injury
Induced by Subarachnoid Hemorrhage in Rats*
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ABSTRACT Objective: To investigate the effects of EGCG on the brain injury induced by subarachnoid hemorrhage (SAH) and the
possible mechanisms. Methods: 80 healthy SD male rats were randomly divided into the Sham group (n=20), SAH group (n=20),
SAH+EGCG group (n=20), SAH+NS group (n=20). Then the neurological function score and brain water content after the success of the
SAH model on the 1%, 3" day were measured and the brain cells morphology was observed by HE staining on the 3™ day, the levels of
serum hsCRP by hsCRP kit were and detected on the 3" day, and the expression of BDNF and TrkB in brain tissue were detected by
Western blotting on the 3™ day. Results: ©¢ Compared with the Sham group, the neurological function score of SAH+EGCG group was
lower, however, the neurological function score of SAH+EGCG group was higher than the SAH group at the same period (P<0.05); 0
Compared with the Sham group, the brain water content of SAH+EGCG group was significantly increased, but compared with the SAH
group, the brain water content of SAH EGCG group was significantly lower (P<0.05). @ Compared with the SAH group, the serum
hsCRP level in the SAH+EGCG group was significantly lower (P<0.05). @ Compared with the SAH group, the edema of nerve cells was
decreased in the brain tissue of SAH+EGCG group, the necrotic neurons were reduced and the nuclear pyknosis was significantly
reduced. © Compared with the SAH group, the expressions of BDNF and TrkB in the brain tissue were significantly increased(P<0.05).
Conclusion: EGCG could effectively protect the brain injury induced by SAH and promote the recovery of nerve function and reduce the
prognosis, which might be related to increase the expressions of BDNF and TrKB in the brain tissue.
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TS, AR I PET SR MEE 3R, 2 35 % 1 SAH J5
24 h NBET, 2 40 %~60 % E1E Kk Im 48 h JET-, RE W
1ot B AR 2 T REBLRE , o0 E R R A A R, TR R
SAH FLI ki £)i" (early brain injury, EBD) K fifi il #5225 /& SAH
HAEEEE M R ERRY, B B AT EBL (LRI B8R . i C
SN A 1 (hsCRP)ZE fi i AR 28 e AR L h i 2 S22 A VR,
B4 TR B SAH J5 EBI A JREHLEIZ—©, SAH KL
FIBL PN RS v S ISR, 25 5 R B I, BRI AL, 2
LRRTIRE MBS B R A S onii Y SR R . i — T,
YUREIAT R AERERAE RN, 23 FBOR ] 35 (19 #2840 Bt 405, T
Ja BT REREAT T, SAH JEk i PERG I 25003 T — &R 50
5 J B A FE EAL B S U Y e A A A 4
& 1 -9(matrix metalloproteinase 9, MMP-9) ) 7= 4= ¥ K+
-2 MR F -2 At A AL S 43 (nuclear factor erythroid 2-re-
lated factor 2 and antioxidant-response element, Nrf2-ARE) 45X
— I PR T, c-Jun AR UGS SEBEE . A E -1
AT L o At R = 30 i 5 PN e A A TRl A 22 5 B TR
BB, e 2T IR AR T AL, IS8 EBL A=A, AT
HRFEMEEFRFET A IRIEE 24 K]+ (brain derived
neurotrophic factor, BDNF) 153 5 J3 35 1) % 2 R 1 i <7 1
B(tropomyosin-related kinase B, TrkB)Z5 35 15 , 35 B 25 o g
520,

FWETILEZEE TMES (Epigallocatechin gallate,
EGCG)Z M1y F 253, A BUE i Ak BR300, 7]
I s BEAI 1 2 b 240 0 285 B 5~ \TNF ,COX-2 1 MMP-9 3%
ik, BRAERTSE R EGCG HPRAP P 2 SHu b Bosé i
il /M SR AR S FH B DIAR OGN, i Ah , EGCG JRRERT I 35 P
B AT AR 7 A SR BN o LK BRI R 4 LR B Ak o B2 4t
M5, i 58 EGCG XTI Ets-1 . .c-Fos J c-Jun JEH ik
BIREN, 255 R EGCG 3 a3 PRI sk S 356 FR] 11 2 25 i BEL I I
ENRAMENATE,, Kk, ADF5E5E L EGCG -1t SAH K,
R FopR 22 D88 L IV hsCRP fii41 4 BDNF i £ 21 TrkB 7K
FHARAL, BFEBRTT EGCG X X IE T i o 1 A SR 453 473 £
e B LT REBL

I R 5 &

1.1 SKIezh¥pFn 3 Zik 7

{6 I Sprague-Dawley(SD) K f{ 80 H, /& & 300~400
g, T ASE R AF R A e o424t . K hsCRP it
F & B L vE A YR 2\ iRk B BDNF $ii4  TrkB
ik A 95 E Abcam A F,
1.2 SEIE44A70 SAH #RIpYE ST

FHBENLRFE 34, % 80 H SD KRR/ N FARHA
(Sham #) . SAH %4  SAH+EGCG 2§21 .SAH+NS 4 (4k
HERK), KR 20 K, SAH+EGCG 25420 Rl j& SAH 1548
JRIIIG 45T I8 B B IR ST 40 wmol/L EGCG 24 0.2 mL,
JESE 3d, SAHANS 2 (4 #Eh /K HIE SAH ISR )5 45 T 1
F g H I ST 0.9 %AE FRER7K 0.2 mL,

SAH AERIEERT 5, SR FLRE SRt i A 44 i i e 5 K
SAH ZhYEAL, K] 10 %K 5 S B (350 mg/kg) I IR E T RREE ,

14 T BB T 25 2, RO (78 R i S A4 A, o T R4
M IR EBOORGE BT L 2 LA, Bl 43 B B, BUE AR
HERG 5 mm, P25 3 mm LSRG LA, T A e A
JE R BB TL, BERAIN, F 1 mL 5 8t Sk Dk i A
JIEE, AT VL AERRCL K PE10 S48 DA BFAR Y i 5 3 UG ) L EL 1
L SR TEEN 10 mm, B AL AL . S AN A 1
mL JERE A, [ AT LS AR B A R kA 0.3
mL S8 i A BRI R s AR e 3 S48 JHHTEAL R AR A
S iz . Sham ZH 35T 0.3 mL 0.9 %AE FEhK , Hfh#ER] SAHZH .
1.3 #EThEETS

Z I Garcia SE0Y SEEG T AT R BERUR DG 1d.3d
M DIREESY, H 3 44 5250 51 CR AT AL 50) 73 A T T A i
536, VRN I EALRE R A 238 s 00 L DU TS 2o Bk | i A
JRETE B G I ARIESE BEICRE J7 LA AN k2 5, B 1
18 43, e fIK 5 43, G5 R BOF- P {E, P43 K2 B R BUI #2453 7
1.4 BB LRk EME

FRTBEENE R Sk ek FallE BUm , 5=
LA I R, PSR Rk , o L2 T B S AR AR R
JEE T RRER N 105 CTRULE 24 h J5HUE, T E. AR
Elliott A3 AiZH 4L S 7K E(%)
1.5 BASFNE

Sham 41 .SAH 2 .SAH+EGCG 41 .SAH+NS £ F 1% f1 il
TG 3 d AR REALARAE 43 BT 1 R BRURR = 17 Sk B
T 4%ZBHEEPEE 24 h, HEUAEAE, K48 YR HE
Yett, W T M 2 AR A
1.6 Western blotting &4l &40 A FRENZHZ} BDNF J TrkB ik

FH KRB IG 3 d IS 10 g/L S H 2403
/100 )R , IR B 2 Ji5 138 W7 S ARG , BBUAi 20 27 ] — 3 7
100 mg ZHZUHCA 1 mL 24, I A7) 4 e 38 2 21
U A AF I , #8J5 4 "C B.LHL 12000 rpm .0 30 min, 4 5L
VEW 20 CO-AF. {8 F bt B BDNF Hi{Ak  TrkB HifAciif
Western blotting 4514520 K Bl £H 41 BDNF J TrkB ik
1.7 il H KR Mm% hsCRP 7K

Sham #H .SAH #{ .SAH+EGCG #H .SAH+NS £H T 1 5 1%,
YiJe 3 d fE ST 10 /L G EE 240 (3 @/100 g) BRI , R
Uy etk AR Bk BB I 1.0~1.5 mL, F£8F -20 ‘CukFH, KA
hsCRP 50 S I 4520 K BUME hsCRP 7K,
1.8 SEitZEaH

i FH SPSS 17.0 ZAAC A, THEORM % Az
(mean + SD)F/R , B LECR H t K30 ol B B 8 05 2243#1 , LA
P<<0.05 225 HA G 2# 5 .

2 &R

2.1 &EKAR SAH & 1 X3 REHZINETES LB
FHKBERNIG, 81K .3 RIEMLIIEEIT 045 R
W3 1. Sham 4 KFMLIIRETETESS 1 K 3 RILEZERAN
W1, AN BEAT eI # 5 (P>0.05), i SAH 41 . SAH+EGCG 4 |
SAH+NS H K RMAIREIT/A7ESR 1 K3 R EF B,
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WA Gt X (P<0.05), H SAH+EGCG 41 28 T BT/ 4%
[Fl 4] SAH ZH Al SAH+NS A, ZRAAZITFEX

(P<0.05).

xR 1 BAKR SAHERKIG 1d.3 d #HETNEEITS th B (mean £ SD)
Table 1 Comparison of the neurological function score on the 1%, 3% day after the SAH between different groups(mean + SD)

Time Sham group SAH group SAH+NS group SAH+EGCG group
1* day after the SAH 17.3% 0.50 11.7+ 0.75% 11.6x 0.70* 12.1% 0.60*
3" day after the SAH 17.5¢ 0.50 10.2+ 0.80° 9.9+ 0.75* 16.5¢ 0.75

Note: *P<0.05 compared with 3" day after the SAH; “P<0.05 compared with SAH+EGCG group.

22 BAKXR SAHEERE 1 X3 RNALKSELE

Sham 20 K EURA LS /K GRS 1d R(74.68% 0.47)%,
YERIIG 3 d SR(73.72% 0.53) % ; SAH 2417 BUIR 4120 7K d i fs
J5 1dH (79.33+ 0.45) %, KIS 3dJy (84.28% 0.52) %;
SAH+EGCG K UL E K Ei A5 1d Ry (80.15% 0.47)
%, ARG 3 d (78.31% 0.42) %; SAH+NS 2H K R ZH 41 % 7K
TS 1d R (78.841 0.56) %, A5 3 d (85.72 0.59) %,
5 Sham 41 Fb 32, [F ] SAH 41 . SAH+NS 4141 41 & K i s
(P<0.05); 5 SAH 41 i, SAHANS 2 i 20 214 7K 4 To g i 2%
FE(P>0.05), i SAH+EGCG £H JlsiZH 21 5 /K 201 B 5K (P<0.05).,
23 {RAKR SAH iE# 3 X/FINi%E hsCRP /KF L%

55 Sham #H (0.08+ 0.02 mg/L) H.#¢,SAH 4 (0.35% 0.03
mg/L) SAH+NS 4 (0.34£ 0.027 mg/L) [fiLi# hsCRP 7K F-4% 25
(P<0.05); 5 SAH 41 % , SAH+NS 4 [ 7 hsCRP 7K TG i

2% 5(P>0.05), i SAH+EGCG 4 Ifi. 7% hsCRP 7K 3 (0.19+ 0.02
mg/L)BH B fEIK(P<0.05),
2.4 HHEKR SAH EREKIN 3 RIEMALN HE L BLER R
THEMBESEIT AT

B KR SAH &N 3 KRG MiZH 4 HE Jefa gl i ik
UL 1, G At T AL AN %L, 5 Sham £(39.48+ 1.91
A~ JHP) 4%, SAH 41 .SAH+EGCG 41 .SAH+NS 41 #4022 75
RERIEHTEA, AT WA ] BT b, #2250 50 5 A M AR T AN
T L EAR ALY AR, T I =M RIET A S A
SAH 4 (178.46+ 2.07 /> /HP)fil SAH+NS £ (169.73% 1.96 4~
MHPYSTE BET- [ ph A i i Jo i B 25 5, T SAH+EGCG 41
(63.57% 2.39 A~ /HP)# 25 20 M /K ik BH St i, HL IR BB 28 Tk
/b, A A 400 O e i, TR e IR ki 7 (P<0.05).

1 FEEKR SAH BT 3 RIGHMALR HE L ELEER(400% )
Fig .1 Results of the HE staining of brain tissue on the 3rd day after the SAH between different groups (400 x )
A: Sham group; B: SAH group; C: SAH+NS group; D: SAH+EGCG group

2.5 FAXRMAL BDNF & TrkB FyFRIA LS

HA K SAH #EBUNTI A 3 K, Mgl 4! BDNF J TrkB
F)Z2k LA 2, 5 Sham 4 h4r, SAH 41 SAH+NS 4] BDNF
TrkB [y 548 = R0 @, SAH 4 }2 SAH+NS 4| BDNF  TrkB
WFikE T B E 5, i SAH+EGCG 41 BDNF  TrkB {33k
145 SAH 4 SAH+NS 41 B 5 F4i5 .

Sham Group

U on e—— o

TikB — — I
— R ——

B 2 &K SAH 3 XJg BDNF & TrkB i Western blotting 45
Fig.2 Western blotting Results of BDNF and TrkB on the 3rd day after the

SAH Group SAHH+EGCG Group SAH+NS Group

Actin

SAH between different groups

3 i

IR PO P L (S A9 I 659 72 B30 A Al 1 9
LA PO JET 1 5 72— 2R A A IR PACAE PR, A KA
et G0 RN RSN R WP , B LR B R
i TR RCRZ SR . I 3 (EBD & SAH S5k K
ARPUR B ELRN Z —, EFEWRREET M5 72 h i
PR LR M0 , 4 A TR vy | S P e 2 K e
LG B BB K i A T 10, SAH i sk A R 4 45 . i
i BRI\ — S RO 1 Ak A MM o i 2 Al -9 )™
Az e-Jun FEEAR SR S I BOEE S AR -1B RIS A
BN AR RIS , X R B e 2 T B R A
07, JESCHRARIE , 0 C i 8 1 (hsCRP)JZ SAH J5 H 21 2
PEIFAREE 1, 7RI 2 3 rp A A LA T, HL hsCRP K-
RN AR 2R A0 AR RE L2 IR AR DG, JFAI SAH J5 Filfs A R
VIR
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Fig .3 Statistical analysis of Western blotting relative expression of BDNF and TrkB on the 3rd day after the SAH between different groups

Note: ¥*P<0.05, **¥P<0.01 compared with the Sham group; o4 P<0.05 compared with SAH group.

HEETILERKE TR (Epigallocatechin gallate,
EGCG)Z—ZSRIE T4 M AR AR, B A2 A 300
TR 8 THRREDTEAR] B W RV BRAK A H R B
i PUEAL PN E LR K GE T D RE S A Wi 1k, BEXT TS kit
RERE AL B M A5 P B SRR 45, ELA T 0 M i 5 s P A
FH, I B LR vy dofe it P TR AR A B DR PR T PFRE
7~ EGCG X FiiRiaMi Bk if. i e 4 B i 28 25 P BT B0
PR AT RERE A TR o AR SR R FHARAE SR F AR
ST SAH A, BT T IR K SAH [ 3R 1L,
KT EGCG 254 T, 38 i AR BRUR AL ZUK b I 0 .
ZYJREVES> L IMLTH hsCRP 7K-F- filiZH 21 BDNF [ i 2H 41 TrkB
FIkAKARAL, HEF EGCG i ik I JIE T M 3 i A A 463 495 1
PHERIMLE . BFoE4s R Bos SAH 4K RisH5 3 d, #4ThkE
VEAT AR, BN R R £ A ™ i, b oK LA £ 3y i i ™
T I L K B, MoK i B S, LG 21 23 800
HE (6 /R MK R, Ph ST EAR IR . R4
B, A RS ANMIRIE , KB SAH J5 1E B HH I ZH 2K e,
I SECOR AN T, M4 T EGCG THl5 , XL i 5 i
%%, UW] EGCG % SAH R B 05 BA TRI VEHT. TRl
SAH 4117 hsCRP /K-F-WI B 7t , W] SAH IR RUKZ1415¢
i S 07 B b, LG i R L™ B i 457 EGCG T-HilJ5 1
1% hsCRP K- N RE, K] EGCG fE I 1 41 i i 2 2R 58 0E L
IO T DA G I R 2R 08 AT U i 2EL K e o i 4 4 e )

16 SAH J5, & INREI I W B 535 BDNF  TrkB /K- 3&
5Tt , BDNF 32225345 TR Mg X $al S 0 Bz J2 1 155 g A2
1A, B 0% 3 3 00+ B T 40 O 0 3% A T I 40 %) 4R 4
s AT RS 5 RE RN, FLAI] B 55 H Y i A=
T, ol X P 2 R A 202, TrkB J& BDNF (R T BE A7
&), 5 BDNF {335 HA —8ik, —# ¥ s BDNF-TrkB &
GYEAIMGIZ XA EREE AT ZITN Ca AR E
Bax Bcl-2 FlI Caspas-3 S5 T-25 |1 338 AR, 8 B T Ul i
P05 A 2T R T RGBTSR AR A P 4 T e
B2 ARFFELEH R SAH+EGCG 41 BDNF \ TrkB [ 363k f 45
SAH W B TI#, £WAT EGCG THiR, REMIEIR4L

BDNF .\ TrkB 315, il e s 2 DI RERIIE &, 8% SAH J=

M2 LU s K S P2 D RE R BRAG™
2 ik, EGCG RS AT RIS R Bl SAH J& 15 3

PERERRZEDNREAE ST, AR TG M 22 D RERE AN, 1T B HCAE 0E il

2H#{ BDNF \TrkB J3RiEH K.
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