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Research progress on structures and bioactivities of the
phenolic compounds in edible Passiflora Linn.
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Abstract: Plants in Passiflora Linn. are widely distributed in tropical and subtropical regions,and the edible plants in Passi-
Sflora Linn. are used to be traditional medicine by local people. Phenolic compounds in the edible Passiflora Linn. are reported
to show biological effects such as anti-oxidant, anti-inflammatory , anti-bacterial , hypoglycemic and anti-anxiety. By now, 104
phenolic compounds have been identified from edible Passiflora Linn. ,including flavonoids, flavonols and phenolic acids.

Presently , the contents, classes, structure characteristics and biological activities of the phenolic compounds in edible Passiflo-

ra Linn. are reviewed,in order to provide reference for the further research and utilization of the plants.
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Table 1  Information about edible Passiflora Linn.
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Fig. 1 Major flavonoid aglycones in edible Passiflora Linn.
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Fig. 2 Major flavonoid glycosides in edible Passiflora Linn.
Ha FEAVIEED AR ;b AR A ;o AURIERENE ST . Note:a: Flavonoid carbon glycosides ;b Flavonoid oxygen

glycosides ; ¢ : Flavonoid mixed glycosides in edible Passiflora Linn.



1256 KIRF=YIBE R 5T K

Vol. 33

WS RERE A C-0 A SIE B @1, B PG A
T E T 14 SEATF(8.78 ~90)

Hu 2515 7 20 fy A SR8 R vh % BRI HR B T 46
H#H o Kidoy 515 55 by e L 0L e b S R i
At 9< 4 3 2 -3-0-4 % B 17 ( cyanidin-3-0-glucoside ,
78) D ER R GAER-3-(6" - ) A HE AT (cy-
anidin-3-(6''-malonyl ) glucoside , 82 ) il K 4 3% & -3-
O-%i % FE H ( pelargonidin-3-0-glucoside, 89 ),
Peng ™' 28 17 1 FR G B AR B A 3 AN AE R 9F
I AT e K 4238 R -3-0- i BB (78) BRsE(n
2 -3-0-%5 % #F1F ( malvidin-3-0O-glucoside , 87 ) Fll 32
A R -3-0- 3 Z S ( petunidin-3-0-glucoside , 88 )
Zhu'** R HPLC-MS 75 48 Jle 1 7 2 5 J v 2 52 1y
S AEE T, IR R 43 R-3-0-H B HET (78) (K
Z A E3-0-Z=F T (eyanidin-3-0-rutinoside , 79 ) |
RAHZR-3-(6""-TH ) 411 (82) FNAT 245 % -
3-0-% %4 B4 ( peonidin-3-0-glucoside , 85 ) | K A& 3%

F3-0-HA AT (89) , He 251 3t 4t < 4 7 —
5 TR (P. edulis Sims cv. Zixiang 1) 3£ 17 5
B NRIE T 12 e AR A 45
DL 2b,
2.5 EREREITED

BUBEBEAE th R 2 AR T A7 7E , AR AL 45
PR L — e o3 =2, i e-3 - | B E -3, 4- R
A EAEETT T FE PP T b S A
Hide-3-WE2k K HATAEY) . Garcia-Ruiz' ™) AR g
AT BE VG 23 SR rh M LS R A AW (cate-
chin glucoside ,94) : Carmona-Hernandez""*' [ S\ M Eif
SRVGRRIE 58P A R S R VG e S SRR h B e )
T(+)-JLE R (( +)-catechin,9) | (-)-KIJLER
( (-)-epicatechin,91) . FEWE T JLIE £ ( epigallocat-
echin,92) MR BB T LA R BE T IR (epigallo-

catechin gallate ,93) ,

R2 RAAEEFEMLEY

Table 2 Flavonoids compounds in edible Passiflora Linn.

HIL TR T H PR AL S 3CHk
Aglycone C-C/C-0 Glycoside Extracted part Ref.
YN AR B R -6-C-FE TR B L L

Luteolin(1) BT
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A PR -8-C-B-D-HHWEH (LR )
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AR R 3R -8 -C-B- - IR ML I 7 2
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R B 28 -8 - B~V 1l B MU i 7 2 W
Luteolin-8-C-B-digitoxopyranoside (17 )
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KRIBFIZR-8-C-(6" L FE ) -B-D-M e 4 2 1 7
Luteolin-8-C-( 6"acetyl ) -B-D-glucopyranoside (19)

ARBHE6,8--C-H#j 21T Luteolin-6 ,8-di-C-glucoside (20)

KIBE -6 ,8--C-B-D- 4 W

Luteolin-6,8-di-C-B-D-glucopyranoside (21 )

AR ZR 6-C-I A O 1 -8-C- A 1

Luteolin-6-C-deoxyhexoside-8 -C-pentoside (22 )

Luteolin-6-C-hydroxybenzoylpentoside (10 )

VG, B 29

BRCAER M 21
HER R, 25 22
BURPIEIE, 228 22

P 7 T A 35

VU R ) 35
AR Ul 26,40
RN, 0 26,40

gponAR, 21

TRV, R R 37

e AE R N 21
TRV, R 37

ghaAR, 21
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214% 2 ( Continued Tab.2)
oo HEEE T i PR AL S 30k
Aglycone C-C/C-0 Glycoside Extracted part Ref.
- 4'-H A A PR 7T 2K -8 -C-3-D- ML I 3 2 WA -
Wl T 4’-Methoxyluteolin-8-C-B-D-glucopyranoside ( 23 ) FARPIFRIE, 4R 37
4'-HE AR B FZK8-C-(6"- L 5L ) -B-D- Lt A 49 Wl 1 S
4'-Methoxyluteolin-8-C-(6"-acetyl ) -B-D-glucopyranoside (24 ) Gkt 35,37
4'-HRSEAR R REE -6 ,8-—-C-B-D-ML I A A bl 1 -
4’-Methoxyluteolin-6 ,8-di-C-B-D-glucopyranoside (25 ) IR, 2o 37
oy RATOA A BT il »
o Luteolin-7-0-glucosyldeoxyhexoside ( 26 ) Han
ARPRHEZRT-0-2- AW P
Luteolin-7-0-2-rhamnosylglucoside (27) HBCFTFAR I 20
KRBE R T-0-F %M Luteolin-7-0-glucoside (28) P. edulis f. edulis ,' 33
ZFELE 2"-0-AKBEE Orientin-2"-0O-xyloside (29) KRG T3, 83
2R R 2"-0-/ %0 Orientin-2"-0-glucoside (30) KIRVG 3, it 83
BRIEF R RBEZR-C-BACHT-0-BA T T
HIRT Luteolin-C-deoxyhexoside-0-deoxyhexoside (31 ) SEEFAR I 2
AR B R -8 -C-B-TF Hu B L MR 4 -0 -B-D- ik e i 2 W 1 s a5
Luteolin-8-C-B-digitoxopyranosyl4'-0-8-D-glucopyranoside ( 32) SECEAR, 250 26,40
AR B R T-0- WL R A A -8 -C- (6" LIk ) - ML I R 28 A 7 : "~
Luteolin-7-0-glucopyranosyl-8-C-( 6"acetyl ) -glucopyranoside (33 ) FIRIHE, 2R 37
ARIREZR-(T-0-ML I AT FT R ) -8-C-ik g o i W e
Luteolin-( 7-0-glucopyranosil ) -8-C-glucopyranoside ( 34 ) R E, 2R 37
RIBER-8-C-(2-0- M) -C T v
Luteolin-8-C-(2-0-rhamnosyl ) -hexoside (35) SR A 28
A ﬁ%i BT TRE-6-CHERT (RAHER) Apigenin6-C-glucoside(36) PIE R 35
pigenin(2)
PR -8-C-H %M (MR &) Apigenin-8-C-glucoside (37) [igecH 35
3R E-8-C-li A OB Apigenin-8-C-deoxyhexoside (38) L EER, 21
PS8 3-8-C - M B £ ot
Apigenin-8-C-B-boivinopyranoside (39 ) S E AR, 250 26
TR ER-8-C-B-1 M B Mt o 2 " "
Apigenin-8-C-B-digitoxopyranoside (40 ) SECHER, 2 2%
3R E-8-C-B- A MMk Apigenin-8-C-B-dioxopyrine(41) R EER R 30
e o g TR
JE3RE6,8-C- " F M Apigenin-6 ,8-C-di-glucoside (42) ISP A 21,27,29
FERE6-C-IL T -8-C- 2 W 2 TG e i
Apigenin-6-C-pentoside-8-C-glucoside (43) HENEE, DA 2
JT3RE8-C-(6"LTEHE ) -B-D-ML A A 1 "~
Apigenin-8-C-(6"acetyl ) -B-D-glucopyranoside (44 ) FARIGALE, 2R 37
PSR -6-Ca LB -C-a-D- RSB HE (S EL BRI P N
Apigenin-6-C-q-L-arabinose-8-C-a-D-glucoside (45 ) =
Fr 3 R -8-C-a-L-FU A\ -6-C-a-D-FI AT (A BB HT) .
Apigenin-8-C-a-L-arabinose-6-C-a-D-glucoside (46 ) e 35
FrRE-0-FZEWET Apigenin-O-rhamnoside (47) Py s Wy 27
JE3RE-0-IUHIH Apigenin-O-pentoside(48) BRHERRK 27
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%23 2 ( Continued Tab. 2)
oo HEEE T i SRR 2230k
Aglycone C-C/C-0 Glycoside Extracted part Ref.
BIET IR 27-0-KRBEFF Vitexin2"-O-xiloside (49) TG T, 0 35,83
IR 2R 27-0-FR 25884 Vitexin-2"-0-rhamnoside (50 ) HZE ﬁ%ﬁ%fﬂ_’—: N 33,35
P. edulis f. edulis ,
Sl s A ) A AT i ' WMLV, @2
HIHZE 2"-0-F %P Vitexin-2"-0-glucoside (51) FeSE P I 29,83
HFHZ-6"-0-IHEH Vitexin-6"-0-pentoside (52) TRV, AR 29
JrHRR WIET R FRER-C-BRACHHT-0-C P
Apigenin(2) HIRTF Apigenin-C-deoxyhexoside-0-hexoside (53) HBCFTFAR I 2l
TR 6-C- AT -8-C- 1 -7-0-Hj a1 R
Apigenin-6-C-glucoside-8-C-pentoside-7-0-glucoside (54 ) REL LS N 2
FRERER A" -0t I 74 %) B 4, 8-C-B-( 6" 2 T ik ) -1tk v 7] % 1 ’ "
Apigenin4'-0-B-glucopyranosyl ,8-C-B-(6"acetyl ) -glucopyranoside (55 ) FARTGHE, I »
T2 -4 -0-B- ML A W 1 -8-C-B- it SR Y i
Apigenin-4'-0-B-glucopyranosyl-8-C-B-neohesperidoside ( 56 ) AL, I 39
I3 2R -5-0-B-D-NL s 4 2 B 17, 8-C-(6" L Bt 5E ) -B-D-k e 4 i 7
Apigenin-5-0-B-D-glucopyranosyl , 8-C-( 6" acetyl ) -B-D-glucopyranoside TR, &R 37
(57)
2 S . .
. e H#E-6-C-C B Chrysin-6-C-hexoside (58) L HEHR, 21
Chrysin(3)
. _ . . . BRHER M
B % -6,8-C-— BT Chrysin-6,8-C-di-hexoside(59) WP R AL A 21,33
1A% 25 -8-C- (2"-0-B-6- I SEUNHE I 26 1 2 ) -B-D- ik I i 2 M 7
Chrysin-8-C-(2"-0-B-6-deoxyglucopyranosyl ) BREHER, R 40
-B-D-glucopyranoside (60 )
. 15 %-7-0-8-D- Wy o
AT Chrysin-7-0-B-D-glucopyranoside (61) HECHFER 20 26
WET K ABR-C-CRE-6"-0- A T -
AT Chrysin-C-hexosyl-6"-0-deoxyhexoside (62 ) SR 2
FIg 2 -C-B A OB -0-C T
Chrysin-C-deoxyhexoside-0-hexoside (63) SECEFR I A
ﬁJ{EZ? AT il f 2 -3-0-F 234 Quercetin-3-0-glucoside (64 ) Bl EER R 28
Quercetin(4)
Wil iz 22 -3-0-25F 857 (7 T7) Quercetin-3-O-rutinoside (65 ) S ‘ﬁﬁ%ﬁﬁ% ’ 27-28,42
Hpe I
Wit B & -3-0-( L) - A Bl
Quercetin-3-0-( acetyl ) -glucoside (66 ) BRI 3
Wi |z 2 -7-0-# 051 Quercetin-7-0-glucoside (67) B EHER, B 28
Witz %-3,7-—-0-C 1 Quercetin-3,7-di-O-hexoside (68) W E AR R 28
Witz 28-3,7-—-0-# %851 Quercetin-3,7-di-0-glucoside (69 ) L EER, R 28
Wik 1z -3 "-O-F A Ml -7 - O- R A i HE I S A -
Quercetin-3'-0-glucoside-7-0-glucosyldeoxyhexoside (70 ) HZE P 2
Wiz 22 -3-# 298 Quercetin-3-glucoside (71) EVANIE N ¢ YiE e 12
Hit Kz % -3-B-D- %GBT Quercetin-3-8-D-glucoside(72) (i 84
W58 -~ ‘ e
ZxWr-3-0-# % HiH Kaempferol-3-0O-glucoside (73) BEAAR, R 28
Kaempferol (5)
3,7,4"-=-0-F L1 Z5H 3,7 ,4'-Tri-O-methylkaempferol (74) A7 S SN 45
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2:5% 2 ( Continued Tab. 2)

It R i PRI 225 Tk
Aglycone C-C/C-0 Glycoside Extracted part Ref.
Tl Bz 3% - il Bz 3R -7-0- 3k B2 B (Rl Bz 1) ;
Naringenin (6 ) AT Naringenin-7-0-neohesperidoside (75 ) BRI 48
R &R R R T-0- 25 B (RER ) ;

Hesperetin(7) Hesperetin-7-0-rutinoside (76 ) BRI 2
B B2 2R -7 -0- i B Wl Rt B2 1) )
Hesperetin-7-0-neohesperidoside (77 ) B FTRR AOK 2

o 0 5 % 3-0-R BT Cyanidin<3-O-glucoside(78) S, 5254
yanidin
KRR 3-0-ZF M Cyanidin-3-0-rutinoside (79) YAk 54
R -3- AR T S - AT )
Cyanidin-3-di-glucoside-5-glucoside (80 ) SEE TR R 3
KHZHE3,5- AT Cyanidin-3,5-di-glucoside (81) B E%%’%& N 55
1B
AR WA BEAFRAL. o .,
Cyanidin-3-(6'"-malonyl) glucoside(82) £ ’
AR I Z3-0- AT Delphindin-3-0-glucoside (83) SR E AR R 55
Delphindin
TKMER R 3-(6"- N Bt ) AT pE T - ,
Delphindin-3-(6"- malonyl) glucoside (84 ) IR AR 33
T;"jifi; R % 3-0-4i % B Peonidin-3-0-glucoside (85) EEFR R 54
AJEGER-3-(6"-N %) iAo - ,
Peonidin-3-(6"-malonyl) glucoside (86 ) SECHER BB 33
%f]@f ' HBE (0 26 3-0- A BHTF Malvidin3-O-glucoside (87) ST A 53
alvidin
B A4 1 2 30 AF Petunidin-3-O-glucosid (88) Sl AR Y 53
Petunidin
R 3{%%%%) KRALFEFE 3-0-Hi % Bt Pelargonidin-3-0-glucoside (89) B EEFR R 5253
Pelargonidin(8)
KL B-0-Z5FBHH Pelargonidin-3-0-rutinoside (90) LR EER R 55

(+)-JLAER

( +)-Catechin(9) x ( =)-FJLHEZE (-)-Epicatechin(91)

R ETFILZEE Epigallocatechin (92)

TEETILEEZ KA TIRES Epigallocatechin gallate(93)
JLZE Z A AGHEF Catechin glucoside (94)

AT

SR AR BRI E, R 12

SR TR BR PR R 12
SR R R PR, R 12
TREVYRRIE R 57

TE " RWZH TO7E B PG 3 v AAS I 2], A5G I B LA TT Ay S

Note; * Indicated that aglycones were not detected in edible Passiflora Linn.

2.6 FREg
TV JRbF R R N2 rh i 432 s HoAt
MR AW (K 3.3R 3), B E R TR (o-
hydroxycoumaric acid, 95) . T 7 & ( syringic acid,
96) . Wil i iR ( caffeic acid, 97 ) F1 3% T & ( sinapic
acid ,98) J% 99 ~ 104174245320
3 AEYiEt

25 PRI A BRIDAAGE 5 H B Bk g™
W) A T A 5 SCHRTIE P G 7 3 e A 15 2

S A PR HURE DR, A —LESCRRIE
B TV T A I A LR STRIEAE A
3.1 m=EUAEHE

I H 5 AR 5 22 B R 1, #R 2 T L
BRI A4, O HL2 5 KR AE L O IS R
o DU TEIR ALY S By R, SR T A AR R
SRR, BB A RRIERS 2,2 - R FE-X-(3-2
TR A WEMEIR-6- R ) 8k ER B i LT PR E
(121.20 £4. 88 mg VCE/100 g Sy1) Fi4E A H 2%
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Fig. 3 Phenolic acids in edible Passiflora Linn.

®3 AAEEETHBRELEY
Table 3 Phenolic acids in edible Passiflora Linn.

G AR B it ) 0 7 2 R A Y E=PCN
No. Compound Passiflora Linn. Ref.
95 4 ¥2 H75 5 i? o-Hydroxycoumaric acid HORVGR S, RK 59

9 T &R Syringic acid HOR VG, SR 59

97 WS Caffeic acid R HER P E, R 58-59
98 FFFM Sinapic acid HORLPGRAE 59

99 BIERAR Ferulic acid SR R MRV, R 42,48,59
100 £ JE R Chlorogenic acid R ERR, R 43,48
101 Xt 37 5K p-Coumaric acid E NG SN E Y 12,42
102 FHHE R Vanillic acid RV, RN 42
103 4- 2 FHEH R 4-Hydroxybenzoic acid E YN e N E NUIE SIS 42,59
104 HHEFAR Rosmarinic acid IR PG e, SR 12

488 11 (608. 65 +44. 93 pmol TE/100 g ) 5%
BRI AR BORE A Saravanan 25 B
FERIN, VU DT AL RE ) 5 H B S B B e
A7 B IR O St R R BT AR A T
SRV 7 3 SRl A e R e, XS 1L -
TORIE2- S AH SRR A 3 2,2 - A - - (3-4
FEORTT A WEMEIR-6-R TR ) — 4k Eh A — AL A A
FEH) R BRI BRAE /7. Lopez-Vargas %51 i
X B ARV TR () — R AN 5T e B, i A AR i ok
H T LA R AL S i L FEH , B
RGBT A A RE ) 5 R A R SR GRS A
K, AN AR ALk DMSO $2 By i b S fk e ) iz
i K ARSEE , [R) B v 1 LR 2 DMSO $i2 5
Y., Garcia-Ruiz 257" BBFFEIEN , 7 £ 75 76 3 3¢

() B RS B A PN 3 S 22 o0 ELA 484k 1 P 2R
WRE 7, ELAF 1, 1-— 28 2- = Rl LR F [ S B Ay
THERAE ), T HAG MR & bR, B R PR e
i, Tao 25 il 48 Ky 11 7 L 4 L 6 R S 4R Uy
XFFRHE I PR R 0 B B R RN BRI M
R AR R R I T 8 0 . He 2555 Hog 145
AR B A AR Y AR A SRR A Ve
BTG T, 45 5 BoR A6 Gt sl b RE i bt Ak
TEYER T Ve, 0 H W3 5 TR .
3.2 mKiEM

PN AR — 2B A (AN AT R, A AL AR ZH 2L
i E AR SR A S 4 AR AL R N, 22
o G LS A3 A5 ol B R AR L H R
FEHLAR- . Beninca 25 8¢ T 48 e 17 F SR A
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IKEEIXF /N BRARHE AT IR T AOR , R IR 3 B
22 (1) Fo FLR T Al 5 41 161 A4 22 R0 11 =05 19 &
TS 2R (36) 45 773 2 B 1 I 368 ok 400 ) 4% P9 7
NF-«B (3005 , T30 1B A #ERR 1k 10 HI Bg 22 8 (1i-
popolysaccharide , LPS ) i F 5 1 41 0 7 5 70— 40
fEA mRNA (133K, AT H: K 4 ) 35 Bt 48 54
o BHVURER R0 F 2RI, Irs AW
R (2) HBR(3) MR 4) mHERR
(36) IR (37) LR G5 (46) SEH HA PR TE
PECTOT SRR, T 2,4, 6- =l S IR T R
(TNBS) 57 B9 45 9 /N B, A IR 55 e/ e SR
K ABEA TS /N U R, SN T P AR R,
A7 R 3 H W T f B, B IR IT R RO
Wang 25 L LPS #1138/ B FL v 400, 2237 1
/NERARERAY , S I A IS AT (46 ) FEREAR T AR AEA
BT NO 1y B il o A 4 vk B M 9 I8 S8 I -«
(tumour necrosis factor-o, TNF-ou) %) 53 Wb 3, & 4
PERIHTAR TE R
3.3 mEES

1973 4, Birner %"/ JIE ] 5 45 76 7 4 5L 1 4121
P EATHU AL AN 51997 48, Qureshi 457 4t
5 KA A R X TN L B ( Microsporum: gypse-
um) \FB#ET ( Trichophyton terrestre) FIEL & ( Chry-
sosporium tropicum ) 55 FL & E AT # HI4E ], Dzotam
LTV SR PR P B vk e B e A SRR e
TS S2 I KA ( Escherichia coli) Fi 43 {2
B ( Pseudomonas aeruginosa ) S5 A A —&F
U, Horh Xt E. coli AG100 T #1015 P Fc 4
/N1 # M B ( minimum  inhibitory concentration,
MIC) 3 128 pg/mL, 1Ak, Liu 27 g i 58 & A
JRER (1) Mt 2 (4) KHATAEY) Z WA — 2 M
FAEF, DA B 2% PGB AT 5 =2 X BH P4 TR R LR
HAT S5 E N E, Su 2P BgR R (1) |
TSR (2) T 25 (4) XoF i HY 40 78 Ak 4 o (0 ) 2
FRE ( methicillin-resistant Staphylococcus aureus , MR-
SA) Ko WA PG AR BHURR 46 9 €5 7 % BR T4 ( methicillin-
sensitive S. aureus , MSSA ) 43 B & B R 407t 56 7% 1,
13 HAH BT SRR, AR R R A Ez % MRSA Al
MSSA ¥ BA B FHiE M, MIC (H7E31.2 ~125 pg/
mL 22 [, [ I A R R 52 I R 3R R (o 0 4 B
AR R B P RBTEEH  Amin 27 R UK
PARERRIR (1) 54 R (4) BRA il BERS SR P 18
W, R R R SPAE RS R 5PAER
XA MRSA BAG B AMEFT, — & 2wl {6 1] 68 40 1

TR SZ 40 A0 L B 1) 2 )5 B, IR BN PR AR . B H
PUFEE RS DL B 2Ry, PRl DL & R AR
AT
3.4 PEmAEEG

B bR 2 — b fe T et , LA T OB
ERTL AR AR B9 9 3 A PR o o TE A il AT
o BETF IR 5 2 RO PR S UM G Y A, He ™
8 5 B A AR AR O SR I RE S S PR OB
FELS 5 A H FEE TG 77, 38 20 BH 1k o T s SE R
JT 2 RO RAGHIOR o Salles %57 45 i DU 2 5 B 15
R BRI A R B S 5 e A SR i R 4R IO S, R
IR R R BRI A | VLT L [ I | IV A a2
HEHABEREALZ =) (advanced glycation end prod-
ucts, AGEs) 7K V- 34 1 35 [ AIC, I HL A8 s R BRUAY '
THREA FT s , AP 55 Ko i A SR ik i HA 107 B PR
TP PEIE AAE A, 2E— 252 e B ik 224 ]
FEIC) P AFE R B, R0 SR 2R R (14) 59
PERM A G o A SCHRHE , RBR R (1) m DLl
i R A Y 1 AL B (superoxide dismutase , SOD)
IR PR 1G4 (reactive oxygen species, ROS) 7K
-, 8k T pS3 A FL 3h ) R A A R AL AR (mam-
malian target of rapamycin, mTOR ) {# %§i %) 40 e 98 7=
FIITHEIRIE " . R (2) KR AR R
(36 ) FUHINZR (37 ) X5 AT 3 3k 410 o 16 AR 30 it g (-
dose reductase , AR) AGEs J & [ % 2 % i BR fil§ 1B
(protein tyrosine phosphatase 1B, PTP1B) 3577 ## IR
957, Choi 7 B 48 7R T BB BR HF XT AR AGEs ,PTP1B
TR T 1925 5, 48 25 5 1 7 AR S A0 YR
UV P
3.5 HWRERPER

Xu 25120 % 9, 28 f A SR 250 op K R B
(1) 7E 50 pmol/L ¥k B REHG A 222 K IH 1175 &
[y PC12 M2 A EL 9] Tal 567 7 2016 454 4
TR A AR — U T A AL R 428 1R R
Y, 8 &5 AR HT4 phg e i b, & 8
BAPRTE R AMIE T LR LA A FI A DR H K
FEE 3452 FIBH LE , 2 B 3K P A i b Y 7 A 2 B
B G VE . Liu 257 AR B 3 (4) 2% R
2 P I R ke TP R B B R R =R, W
SRR UM A A8 T AR R b 22 D e A i A1, 1EL
P ITCAZ BV EAL N AR 7, O B &0 e A
RN, Wang 255 & Bl2E #0% (15) n] sl A
W AR R XGT o ke 1. P 0 2 460 4 1 R Bl S B 22 0477
Wang'*"' 4 Hi 30 3¢ (37 ) A3 1ok 344 i 240 a4/ 0 345 26
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F1 1% /i ( extracellular regulated protein kinases, ERK)
172 WAk, BEAR c-Jun Z 5 A 0 8 ( c-Jun N-ter-
minal kinase , JNK) B2k, , F&A% P38 Fik, N L2
P T2 1 Bax ZKF, BRI 4008 -8 ) Bel -2
KAV, A A0 T Aok e 1P 98 2 /) BRUASE AR rhopft 28 T 1Y) U
T2, LML
3.6 HMEEBMERENE

-3 T BR (y-aminobutyric acid, GABA ) J& —
I P o 22366 5, il ok 5 32K GABA 255 7440
HIPER AL FEVE T, S i N GABA & & 257 A 41
R R EIRSFROR . F L, 2R R A
WIFE P )7 KW T AT HEIE . Miguel 252
RIEE B A AR B 2H kN BB B AR AR
R R B 2R -7-0-2- FUZERE T (27 ) ZEAR 2 0 /)
Wiz 2 1 50, R B U A JE TS M. Barbosa
U2 2R K U M B 25 7 3 3 v K B
100,150 mg/kg B2 f2 A A R i 77K $249) 50,100
150 mg/kg n] A AL 22 i Y BT AR IEROCR , 1% 02 I
KSR IS A BB SE AL 5 0 GABA | SZ AR 2%
7 el L R PSR IR . Ayres 451 435145
N B R DA B A iy 32 B R AN [ o 76 2
FrR$EH), A2 300 me/kg Y5 Bz 1 A SRR SE ) K
100 300 mg/kg FY e 2 7 25 4K S 4 i 3 FEAIR 1/
AR JEKSF, iz 1 000 me/kg Y55 K 11 & K 42
Wi sl 1 /N SRS Sl B, 3R PR R %) T e
FABEEPE. Gazola 251 % B R K L1 IR K
RPGFEM KW, HAT Ry 2l s i b di
JETEAE 7 EIRHR BRI IS WSE K T LRk
MRS, o B RIS Pk o — 20 SC R R
SRV HE K SR i BRI M L B A A TR O,
HEE R R2"-0-K 0 (49) 1E ] T GABA

RGE, KA TR
4 £5iE

IV T S W 2 O Y R AR SR AR R
A TR, R AR A AR Ak . CA OFFER Y
BT BT, JX S Wy AL W) S AT T R R i
AR AR SC 2 i R RETE £ il PR A e 14
W10 FEINAMITSE R SCHE 1T 74 2 3 10 1 28 A
o, DNSE TR B B B AR A HE A B
FEIARTER, T ERARIT L [ 1) & 6 3
HErP B R BURTE PE A 5 P LA B B B RS O 3

DBRAE R PEAT 3N BE 4 T QR I B B Y 9 3
M RAL G W& i, TR M S, DIZE R R

A 25 T R TR DA o i 1 B 5 S E T
V5, TR i 7 A 7 30k 6 B R e Y B4R A B ARV
FEFP SN E DT, O T P R R B A
AR AR T R 3 BB B0 32455 2) A B
VI EM AL G W O e 2 4L P 7E MY b,
T B A W P ) LA gy S S il R M A 47 3 B
R EA SR B alide, I IRIE R G Y
I PEVE B, 0 HAOE &R, O B VY Y
Bl IR B 53 ) B0 V6 253 2 R W 2l
L, AR 2R P ORI b 2 R BRI
TR BERAR , 4 i e T A 28 0 2 s Y
W5, DLSE B SR B IR ) s 8OR I

S 30k
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