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[Abstract] Objective

explain the molecular mechanism of depression. then provide new clew for diagnosis and treatment of depression. Methods The

To study on the relationship between plasminogen and brain-derived neurotrophic factor(BDNF) ,and

chronic unpredictable mild depression rat mode was established, then depression symptoms including absence of delight, the decline
of actions and activities, and weight reduction of rat were tested. The levels of individual plasminogen and BDNF in hippocampus
were determined by Western blot. Results The expression of BDNF and plasminogen in depression rat mode and control group was
significantly different(P<C0.01) ,and there was a positive correlation between BDNF and plasminogen(=0. 65, P<C0. 01). Accord-
ing to the linear-regression analysis ,there was a dependence relationship between them(»* =0. 423). The equation of regression was
Yone =0. 750 Xplasminogen T 0. 201. Conclusion ~ Stress could affect the growth and survival of nerve cell, which lead to the depression

behavior of rats,meanwhile,the decline of plasminogen and BDNF levels, the positive correlation between them illustrate that plas-

minogen and BDNF take part in the mechanism of depression.

[Key words] depressive disorder;brain-derived neurotrophic factor;plasminogen

VRIS S e DR doc 5 UL T RS BB 22— o (B H R BIL )
RWIHH . JEARA = TR T ARAE i #2238 FE R B (neurotro-
phin hypothesis of depression) , A K £ W # (E 1) BE % [ A%
W 5 rp i R P M 48 3% A F (brain-derived neurotrophic fac-
tor, BDNF) [ {55 8 15 7 1 (B& X BDNF (1) 3R35) . {f # 2 240 i
2 i 5 A5k 02 A 28 200 L U T | R A AR 5 BT 00 AR 25 ) E A% 1
% BDNF {5518 45 /9 /E F] (3 3% BDNF fiy 35D, 32 & 2 fil iy
I AR 3 28 0 1 AR AR TR T AR I R B gt —
B 5T $ 7%, BDNF 3 35 X 52 3] 1fil 3% £F %5 i Ji (plasmino-
gen) AT, WOk 9 DU o 3% £F %5 g IR T L3 2o 98 45 BDNF
K H5MARKE 19K 51697 .

1 #MR5FE

1.1 £ 3hY  Sprague-Dawley(SD) K B 24 H, i, 10
B AR FRE (200500 g, O 4 L ER (2052)C OB 12 h
(6:00 ~18:00) A EEIKE 12 h(18:00~6:00) FF 15 17 3% , i& b FF
B 1 JE . RAKAREHLA 4> 20 7 s, AR BT AE (L &R .
G3 R RS, 4l 12 H,

*  EEIWHE GEVLHRHE RO R H (2013B01039) .
A BiEE . E-mail;:amysays@live. cn,

1.2 ik

1201 RBRAMARKERL SR S Mk 450 AN T 60 00 A oz 5410 T A5
# (chronic unpredictable mild stress, CUMS), W £<4H K i3k
HeZ 21 d B FhASTE] /Y BE AL 22 HE /Y 0 5080 AL - VKoK K
FR UK IR RO R R Okl SR T TC [l i Al A i
HEAE S A0 R 1 b

1.2.2 13 R% 5 LOBEKIEAE = R BT F 37 X 3 1R
TPREVEA 7. A IAE SR AL BT 1 RAERSS 21 KT hR
LR 3 1A WA K R ) B SR T I 25 3 Wy 3
120 FERE 24 h J5 W2 2 h POHK I AE L, W95 3080 R A B )
50 em x50 cmX 40 em i 1A 375 B 37 J7 (A O L OIS T2 €4 5
FI& 4 2 25 A T AU 55 7 5 4% (10 em X 10 em), 7R
9:00~10:30 PEATSEI0 . % N B & JF DR 35 42, 10 E L IR, #
YEBH R B 37 1E Tk 9 TR % & 10 & K BRUAE 5 min
WAT KAk A 45 K -3z 8l CoF B ks 7 80 L 3 B iz 3 (i 32 IR
- QIN Gl N Tt BN b NS (e S TR N B e I B O 1 1
JI 25 el SR RS BE IO SRR H B 3 1 IR,

TEE RN MG ME974—) 2, FAT BRI, 3 B2\ S AR IE (9 1 R 5 SR AT 52 .
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*1 BFHKRBITAZES (TLs,n=12)
i BE /KT #E B (mL) NG R R K38 B4 (43D 3 1B 845 (41 5 BRI E] Cs)
ZH
O 84T L ) L AT WL IR &) L O Rl () R ()
xif B2 15.2+1.0 18.0+1.0 42.9+24.3 99.7+23.5 95.0+36.8 21.3+4.4 20.34+7.6 34.5+12.3 38.2+15.2
W44 15.440.7 10.24+1.6 19.7414.6  101.6432.3 64.7425.9 17.6+5.2 11.745.1 28.547.2 69.3423.3
t 0.40 14. 46 2.84 0.17 2.34 1.86 3.27 1.46 3.88
P 0.70 <0.01 0.01 0. 87 0.03 0.08 <0.01 0.16 <0.01
1.2.3 ARAR4E I Western blot il SR FA A I F 75 AL FE 0.51), 38 b % FCHREHE AT AH ¢ 5 [ E 43 B 57 5 i 3R 2F 175 g

KR K R BUBCE F oK b PR 0T & T B R T A 4
WA T — 80 CUKAH AL . W K BUE D 4 2L s = 4
LUSE LR WA PR = E B L (4 °C,10 000 r/min, 15
min) s FUR B A E A L. BCA I & & A ik I
T B WA K 15 L 85 AR SR MR R mark Z2 18 i ACKE AL
W, 60 v AT R 4R B FL YK 5 30 min J5 P BUE R 120 v £E 43
B LYK S BEE] 90 min, VKA T . FITE B 300 mA H i 5% i
50 min,PBS-T 2%k, B A 25 B 48 3 47 ik voin A 5% 3 4]
BV, P AW, U R F A 0. 5%
PBS-T #, FAFERIEYE 5 K, 4K 5 min, 324 90 r/min, 4
165 55 P9 Bt R B R AT R R A 37 CHLFR S T

1.3 Siib2eab s iR A SPSS19. 0 84 i 17 4t it 24 4k
M, PR s 2R AR BRI SRR AR ¢ K5 He
BOR B XS AR ¢ K30, AHOC53Hr 2R il Pearson FH 22 4 56 43
Br. LA P<<0.05 HZERAHITHE L,

2 & 7

2.1 ATASIRSY RAT. ALK R K HRE R R E .
Wik 56 K V12 2h 15 4y LT B 38 sh A5 4> RS BN e AL 25 S
Gt B L (P>0.05), IR , 75 2405 /K T8 #6 2 b4
ZRAGHFEE X (P<0. 0D M IRARREMKREERT
W20 (P<C0. 05) . WLE 2 /K T 38 B 14 43 T IE B 38 3 19 40 1B 3%
IS F X5 R (P<C0. 05) , WLEE 4145 78 1 (] 43 35 K % B A (P<<
0.01),WFE 1,

X BB LH WELE

L T L ——

GAPDH |

pSEEEE]

WELA

oo [ — . 0
= T AR

GAPDH

| 36X 10°

Western blot iZ M KRiEDHELR
I % 47 73 B[R 70 BDNF B3R i%

&1

x2 Western blot # il i 3% £F A B8 R .BDNF ZE KR

BOARAFBRIEA(TLs)

205 n BDNF 1ML 3 2T V5 Tt )5

WLEE 12 1.00+0. 07 1.00=+0. 03
X A 12 0.7240. 14 0.76+0.13
¢ 6.21 6.09
P <0.01 <0.01

2.2 Western blot Kl Ifil 3¢ £T %5 % )i #1 BDNF ) 3235 Xf B
20 AW 5% A K BRI 55 X I 3% 2T %% W R BDNF 3Rk 2 R 38
HGEIT#E X (P<C0.05) WL 2,18 1.2, I3 2F ¥ B )5 A
BDNF 7 R i X FRBE 2R LRI FE X (=0.67,P=

5 BDNF 1722 fb & 8] . IEAH E (r=0. 65, P<<0. 01) , B /] Z [H]
T B IKFEXR R BIE RN Yo = 0. 750 X s 1
0.201,

1.2

HBDNF
1 4 m Plasminogen
*
08 - —
0.6 -
0.4 -
0.2

*P<C0. 01, 5T IRAL 4K
& 2 Western blot #ill BONF. M FABEEEH
EAREDSAAGRHERIE
3 4 it

MERLE

S 25 JE R < AT R e A 28 0 A A K R T O B

PORER I AT B R D WS MR 8 — R P AR A L 1Y
IR o I B B 1 3% 2T % W )5 A BDNE Y 3% 35 B W T R,
LW W 225K 2 1E A 56 . $2 78 I 9% 27 5 il 5 fl BDNF 5] 2
5 IR AE 1) & SR AL .
3.1 BDNF 53HREE A PEA 3R 30 1F S 40 AR A 7 2 28 i A
BRI JG K% B 4 U 5% 4K B 5 o BDNF [ 3% 5k 22 5
AT X (P<C0.05) , KPP RAE R L4 R NR & 2
21 d 18 PERR A W] B LA NS BDNF 2% 5k 300 B8 41 B 6 0k
/>, W] BDNF 5 M8 56 . BDNF B 2 i 5 fil 2F 4 L 4 ¢
W ICEFIER . Taliaz %058 i RNA + 44 R 47 BD-
NF J 5 B 9 7 B 9838 % B0 1 5 15 4R 11 8 fi2 BDNF 33k
TR B T A A R D BRUL BT ARREA T .
K & B, IABAE & G P Vi D X BDNF %5 i B X J8 4 W 2% F
[, 3 H, W N BDNF 7K ¥ b FF 0] RL P2 A= 4 AR &k R .
Hoshaw 25 X B 41 A1 RE 47 SRy CaR 300 37 9k R >J 451 G 1) /)
B A% vl M A0 1 8 67 L 49 9 T SR PE BDNF, & 30 H: 1 1 3 43r
S0 FLRE A M A SRR VE A .

BDNF i i 4 47 it 28 76 04 26 77 17 B 1k S0 AR 19 & 26 . W]
BEMY ML &y : BDNF 5 i & 2 5 1 4 i B (tyrosine kinase B,
TrkB) 455 J5 W G 2 5605 516 Sl %, Hob 22 RS (e 4 1
R /4 M9 A0 U Y EE B I (mitogen-activated protein kinase/
extracellular signal-regulated kinase, MAPK/Erk) i@ }§ 1) 2% It
RV dp BB, ¥ Erk A 30 76 2 ik v] 88 A R
M AT HK . MAPK/Erk 38 % /9 2% 556 5 By 9 5 4l
cAMP Jz i P 56 4 45 & B 1 (cAMP response elementbinding
protein, CREB) B 2 1k , M T 48 /1 B ik [ 988 40 i-2 (B-cell lym-
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phoma 2, Bel-2) (194 B, 0T 41 i 40 B 9 12007

A 2% # Xt BDNF 5 3 B AE (1) 56 7 $2 1 B 56, Pawlak
SEUOVRG WA R C57/BL6 /N B SEH N 21 dL AR 6 h AR
NG O 4 T8 22 SR 48 S 33 Fn e ), R Il 21 4 28 7 1Y) 52 il i
/b {0 BDNF (R BB AR A B E WA, XA iEAH
Z IR P fild o0 i ] S A TG . BDNF J R &
— AT R R
3.2 ML HEESMARE AR BN, AR T
TS T 5 I 2% 2T V5 It DA Vi I DX 1) 3% 3k 5 ko B A W 35 0 D
AR B SIMAE R VA3, Pawlak 20750 5 N-H 2£-D-
R AR 5% I (N-methyl-D-aspartic acid receptor, NMDA) {E
Pl 22 5 fh v] S8 1 PR 25 EE B VR T S L A R 0 2E K A SR 2R
[ (growth-associated protein, GAP-43) (1) 3 ik 1 i R & e {0
A 28 56 58 fal 1 AR A HE X I 2R A v I R (— / —) /D U
Jorbg P B S R P S G 5 SRR S T I 3R 2T I D 1kl T AR
1Ml 3% 27 15 25 B (plasmin) % 4 i) 3o 2 2 W J5 NMDA 3%
A EBEE R . 51 A 2 1 WE T U S5 I % £ v R AT
3.3 DBDNF. I K405 SMARAE A3 T DL g1 K, 4
B N — R B LE A S o K 0 5 | AR A R s 45 4 L T
RE 2 TAHL A A, v S BON N I 25 FAT N e s . AWESE
&3O T S ) P A0 B ) A K RS O U B 1T 3
RE WS T IR A — ARG S AR AR D A AR o [ e
) I 5 £F %5 g )5 F BDNF (9 3235 B [, 3 Rk & M4
Je L FE A I3 LT I I R 5 BDNF [ 235 3 %2 3 N 300 52 1
1ML 3% 2 75 16 )5 AT RE A 9 BDNFE B9 b ¥ifF o8 45 . ] i 38 3 %
BDNF JK fift 52 2 1 98 5 . 25 15 4048 AE 9 %% 3 10 A= Al ik Rt
I3 5 Tl i 1 KG 20 R 56 1-41 44 R 562 Z (Al i) IR W LA 8
PA 2% 8 B PR plasmin®™ . plasmin & —Fh | 3% & A
it o FEBLAAR 0 35 IR 47 5 B b R & 5 E B VE M . plasmin 7]
PIJK f# pro-BDNF . 8 H 5% 4% S iU #4 /) BDNF J5 . 5 % 2 R 4R
I8 B B(tyrosine kinase B, TrkB) %5 &, /& 8 % fih %) 4= K | 4
Frpp g A 170 Y . i 3 —#4r pro-BDNF 5 24 K A
%K p75( p75 neurotrophin receptor, p75NTR) 45 & J5 2= 411 il
5% fil (9 A K R S 02 2B R pro-BDNF/p75NTR/ sortilin = 2§
PAIE K 22 S EO 22 A0 ML U 120 i K 2T 1 G R BDNF
B 223K 7K P 8 i 28 20 I 0 AR KRNI T S 9 AR A 2 B
AHK,

g ik R 33 0 M SO i T B BB S AR
PR 9 3k e S AR Y U XL SR A R B R B PR s = AT
hy i D A B U AR S AR AE AR BT D X R A e AR R
6000 2] ¥ T Py I 3K 2T 5 Al ) N BDNE f) 26 35 50 B4 B 3 F
W . it — 250 S I 3% £F ¥ i JR - BDNF 58 B 2 +5 i 20 40 i 1) 2E
ok — 1 R S A ARAE A € . I T v R A b T A% I At
[} PR, AT R B S AF 5 400 A8 SRE 22 995 L il R 36 7 400 A i B 1
Ao 3K 27V B DR BDNE (9 98 455 3¢ 2 38 77 2 76 J5 DR g 5k /s
R HE— 25 BGAIE 7] B 2 52 36 P A #E AT NMDA 37 438 3% 11
W58 A REHER NMDA 3 {48 # Fl BDNF 38 ¥ 2 75 17 76 4
TER . A BESE & BN 3% 27 15 1 D K 5 A7 A T N B9 I v R 20 41
TR I RN P 2T 3 R KT 4 A 6 R BE A R 12
FIE YT S ABARE 1) ARG » I 5 2T V5 B DK A 28 0 M AR i 7
ZEitRic i+

£ % 3Tk
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