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RBEEHT R, HiE ARSI BR aihE S PCL2 e MG A, RBFNMLEZRF %, RAZAERAAK0,,
5%6CO, .94 76N, ) #o & 48 DMEM 3% Jf ik 38 5%, 49 6 8k B ABE W B on L FF F) B Aw AR ) 3K 89 8 o B3 (0,50,,100,150 A= 200 U/mL) , &
FHEMAAEN T 1.6.12.24 h 5, R A w FRAB Rk EMTD) 547w i ey 4 7% % TUNEL kel mpe e A= RE. &R ME
B BT 18] 04 3L K Fo Bt o B IR 69 38 A, tm i A R M T %, TUNEL %0 e fe b e 8 = R 3R #7 91 & o AK IR E %t £ B (50 U/mL)
EHE L hE. 5 RAO U/mL) AR ta e & & £ A & R TR B TRARP AR, LASA 12 h BT mieiif £
AR50 U/mL B BE4EM 12 h g 5Btk mieAE R 2 E T % (P<<0.0D), A =& 2 F ¥ m(P<<0.05); B 200 U/
mL B EE4E A 12 h 4» 150,200 U/mL B B 2046 M 24 h Emie A& E S5 BA&R £ FH A%+ $FE L (P<0.05),
i 150 U/mL 3 B £ 5k BAF A 12 h & A AF R % do B & 5F S At PCL2 2 MR 4 09 SR A AR &4
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[ Abstract |

provide experimental method for the study of the significance of thrombin in ischemic brain injury. Methods

To explore the optimal reaction time of thrombin combined with hypoxia on PC12 cell injury,and to
the PC12 cell injury
model induced by hypoxia in vitro was established. In the conventional cell culture method,three 1% 0, (5% CO, .6 h,94%N,) and

Objective

DMEM (24 h) cells were used to simulate ischemia,and four (50,150 and 200 U/ml) were added to the different concentrations of
thrombin (0, 100, and 12 h). Cell survival rate was detected by MTT and apoptosis rate of cell was detected by TUNEL.
Results the survival rate of the cells decreased, the positive rate and apoptosis rate of TUNEL cells increased gradually with the in-
crease of time and the concentration of thrombin. Low concentrations of thrombin (50 U/mL) in hypoxia 1H,compared with the
control group (0 U/mlL),the survival rate increased,suggesting that low thrombin may have protective effect. The cell viability was
significantly decreased (P<C0.01),and the apoptosis rate was significantly increased (P<C0. 05) ,and the difference was statistically
significant( P< 0. 05) between 200 U/mlL and control group (U/mlL) after 12 h was significantly decreased (12 h).
Conclusion Thrombin combined with hypoxia in different time can cause cell damage, with the increase of time and thrombin con-
centration. the damage of cells increased gradually,the MTT and TUNEL cells apoptosis,the minimum dose of thrombin induced
damage to PC12 cells, 150 U/mL thrombin in the role of 12 h cells after the damage and compared with the control group,it has sig-
nificant statistical significance, therefore,the optimal model for the damage of PC12 cells after 150 U/mL was selected.
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SR PC12 40 it A8 B il B 4 5 i 500 BR 5% T A6 400 e 1
Je P A0 L YR AN [ O i e %o 40 A8 A 1 O L R R
353 143 11 F A B I o DA TR Ay 7 5 M ke L4 4 958 1. T 400 L 45 45 1)
HL T 125 W) B 6 SR AL Se 5 ik .

1 #R5FZ®

1.1 kg

1.1.1 &% 8 A6 (Sango 2 /), DMEM HIGH GLU-
COSE(1X) #5373 (£ H HyClone i 72 &), #it 5 NAC1362) ;
HEXEEZRAVEM 00 U/mL FHEZ.100 g/L#HHEZ),
BEER R 22 vh R (PBS, pH7. 2) ¥l B Gibco 24 &) ; i 4 I35 (36
HyClone {7 2 & . 4t 5 NWK0489) ; % Ifil fiti (/' [# Solarbio
WHN A A S 106A069) s — KA (DMSO, 5 [E MP Bio-
medicals, fit5 196055) ; BEME % (3-4,5-dimethyl-2-thiazoly-2, 5-
diphenyl-2-H-tetrazolium bromide, MTT, #1 [& Solarbio 2 ],
fit5- M8181), TUNEL i 71 & (i - Roche i 7 24 &, it 5
11684817910),

1.1.2 400 PC12 4, >R 5 F R B0 B I 5t g 4% 4 it 97 4
G oAb, i B il B R Y i A B AR ERA R RS
2015032007,

1.1.3 FE|NHE  FIE DM (ERK, 85 . XDS-1B) , %8 —
AR B FE A8 (8 E= 2 H) I, Heracell) s = K 8% 35 46 ( Thermo
3131), SP-756 Al £ 4b 43 O ot B it (b OB k.
ZW0907060805) , fifi 51X (3£ [ , ELX800) ,

1.2 SERJrik

1.2.1  PCL2 41 M (15 35 B il %06 - 8 I 6 953 495 A2 A )
SL PCL240 M L% 10 % i 4F 1L . 100 U/mL %% % .100 g/L
& E M DMEM SR 3T 37 °C.5%CO, RIBARE T
MEEFRAE PR IR 2 d el — WK RR AN R il B )5 AR 3R
IR LL 1X10° A/mL #F F 96 FLKE F= A AL 0. 18 mL, 5%
F% 24 h FRY0M0 NG BE 5 INZRE R 50 pg/L M &R KW F
(NGE) R0 b IF 4k 8235 55 72 h J5 7 W30 I 5% 95 5 4 40 i
FEALS> R 5 4,43 50y 0 U/mlL HE if §§ 20 (R 20 .50 U/mL
BEIMEEAL . 100 U/mL HE 1M {41, 150 U/mL #E M {210 #1200
U/mL BEMAFA . A% 8 N FL. 4 5mA 0.50,100,150,
200 U/mlL ¥ 3 (1 % ML B% 10 pL A1 100 oL Jo i i 85 57 5. & T
SREEFF T G%CO, 1% 0,594 % Ny ) 1 F7 455 30 Bl 48 Bl 1f 2T
P AWM AR T 1.6.12.24 h ) SR RIS I E
JEEU . AR R M (0,50,100,150,200 U/mL) A [7] i 7]
FCLL6.12.24 b BRAEA T BE ILEG R 5 R AL

1.2.2  #$54rkil

1.2.2.1 4UMIAE A7 00 LY B S A e i (MTT 8] 4
SR T R 7S ) B [ 6 Ak %) 40 B A I i 10 w5 mg/mL [
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MTT T8 F#H PR 4 h )5, W& LW 150 pL 1y DM-
SO, ¥z % 10 min J§F 490 nm AR EEEEH (A, A H
K 3% 1] 200 i A O 3B A AL A DN

1.2.2.2 400 T % 0 (CTUNEL #0020 i & & e f
S5 s 2 BUFLAR b I B R A [ YR A R W 3 R A I
PR TAROEE S5 R, T T A 10 min, B Tunel 550 & P38
BiH 1 (TdT) MXH 2(dUTP) & 1 : 9 B4 8 4R T
B ARV SR Y T & i DAPT e i 30 € | | = iR E R 9 F
5 min, 7 7¢ 6 0 AUBE T M40 L

1.3 SEila4b 3R Bds ¥ A SPSS 17. 0 #EAT il 1 & ¥E ok
Al zds Ron . 24000 B8 3R 2 5 25 43 B 5 41 E] T
BT 257 5 1 LSD KB, 7 2 A v & eS8 s . LIP<
0.05 RIRZERALITFE L,

2 % ®

2.1 NGFiSF6i )5 PC12 4B A& M4k #1ik & 95 PCl12
4 it 7E B 75 3 rh 2B RS SRR REIE A T U5 S 0 40 A L R
A 822 B AL A, o B R A s 5 9% 24 h )5 4 T U
W B A K 343 OB B L W B PC12 40 i 78 % 5% ik vh 22 5 40 B
WRE MY A TR A AR B R 72 b A A%
BOAE TS T 20 e o AR RN A 2 A T St M SR L B B R
W% . NGF 5 PCL2 40 M £kl 28 TR AN ML i 35 57 )5, Bl 1%
7 B[] A4 240 i At TC T S0 4 4 B S 5 Ak R B 4 G
B[ 597 7 d )5 R TR AL A 97 10 d G 4 HE A
TR, A USSR 24 honl WA M K A L R A Y R
itk 548 1 5 fih B30 KA BE RN 572 h 58 A A< B AT SR A Y 4~5
i S LSRR S S Y 2 TGRS L R 96 L |

2.2 ANMOAFIE R AL B I R B S e I ) S < R I T
RE D HGI0  AH MO A7 S R W . 50 U/mL B 1M i 21 7E Bt
1 h 5 50 BRZRH F A0 A 3 R T e 4R R AR BE il G
TR PR Y VE R . BE & B IR A A8 K A0 B A TG R T R (R
1),1.6,12.24 h ¥y 4 3R [F) A2 B2 09 40 M 401 4 Jo DA B4, 12 h
S5 A0 05 B B L, 150,200 U/mL B MBEH/EN 12 h 5 5
Xof HEALAH L 4 f A7 18 2R BB 3 R R (P<<0. 0D, W3R 1,

B 1 & Bt 18) 52 A~ [B) 4k BT % I B Y 1 AR

*x1 AEENEBREEARERARER PCI2 ABFERILR(Ts5,AHE)

2H 5 1h 12 h 24 h

PORE:) 0.821 740.022 3 0.745 6+0.021 0 0.691 3+0.017 8 0.617 9£0.016 4
50 U/mL ¥ Ifi B 2H 0.851 740.021 2 0.731 240.020 9 0.663 940.016 5 0.583 9£0.015 5
100 U/mL % i fif 21 0.809 1£0.020 8 0.715 6+0.019 8 0.654 440.016 1 0.577 1£0.014 5
150 U/mL #%E ifiL B 40 0.796 840.019 9 0.707 44+0.019 8 0.557 3+0.015 6 0.498 0+0.012 3>
200 U/mlL ¥E ifi i 21 0.7852+0.017 7 0.677 0+0.015 3¢ 0.477 7£0.012 2> 0.431 9-£0.009 8"

*, P<C0.05,>: P<<0.01, 5%} BEZH A IL .
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2.3 TUNEL 756 0 20 o iy 98 - F2 B He %8 TUNEL 365k 42
o0, 3 A0 0 240 B A T ko R A 40 A A R A R W 0ok AR D
B 23 6,5 5 A I AZTE R R A R M R TR, e 68 S A A 357 . R
DL VAT AR . AEBRAE 1.6 bRk E] A R I e )
T & €007 S 240 i A 80 A o R AR T L T DL A A S
NI A H . #4812 h,50 U/mL f1 100 U/mL ¥ il B B T
2685 ' N P 10 50k E — 25 8 s 2 9 ol Ik B K B 150 U/
mL, G 60,5 6 A0 A B I B £ R DL A0 A% 4 LR, Al
MR T- RO, Bk E] 24 hE L 410 2 B0 TS, W 65
pRcE B W Bk, WEE 2,/ 2~5,

E2  EmEs150 U/mL @3
Y 1 h(X200)

W IE 150 U/mL
YEF 6 h(X200)

& 4 BImEs 150 U/mL B 5
{EF 12 h(X200)

M IMEs 150 U/mL
1E R 24 h(X200)

2 <[5 Bt i) S [B) 7R 5% I A 48 R B O T R BE R

20 5 FEA L1 A2 FAES3 TEs
1h
X A 9.09 6.36 3.85 6.4342.62
50 U/mL B M EF4l  10.47  8.14 2.54 7.05+4.08
100 U/mL % A2l 7. 87 9.27 6.74 7.96+1.27
150 U/mL BEIMA§LH 4. 23 9.53 6.28 6.68+E2.67

200 U/mL #EIM AL 5. 26
6 h

11.34  10.16 8.9243.22

Xf BE 40 4,23 6.77  10.59 7.20+3. 20
50 U/mlL % Ifil /il 21
100 U/mL HEIMEHAL 2500
150 U/mL BEIMEFAL  31. 43

15.44  16.87 17.76 2. 87
20.33  18.35 21.2343.41
26.28  25.44 27.72+£3.24

200 U/mL $EMFF4  50.51  44.63  38.45 44.53+6.03
12 h

XJ B H 5.26 6.41 8. 13 6.60+1. 44

50 U/mL BEMAE4l  28.26  22.49  19.53 23,4344, 44

100 U/mL $EIf M4 32.14  26.87  28.51 29.1742.70
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gR2 FEANEBARRERREZDBABRMBTEILE
2451 A1 HA2 HAS3 Tts
150 U/mL BEMEF4L 51.56  37.61  43.15  44.114+7.02

200 U/mlL ¥ Ifil it 2
24 h

60.78 51.65 47.52 53.3246.79
Sof I 4 11.11  12.43  8.63 10.724+1. 93
50 U/mL B¢ EE4l  33.75  36.74  26.55 32.3545. 24
100 U/mL B iMifF2H  58.75  45.28  44.61 49.5547.98
150 U/mL B IMLfFZH  62.50  65.33  55.57 61.10+5.02

200 U/mL BE M B4 69.57 70.34  61.23 67.0545.05

3 it it

B i, ffe AR R 0l PR B R T S B A B R R, B
FE R I e A% T 32 A% 40T AS 7= A= T e M 2 Y B R1 249 ) 5
min, Q15 B A B O S Al i R AR R T RS T
I3 —J7 18D - 5 I T P 0 A v R AR R TR v R A K 2
) 2 R SR A U5 R AN A2 Y O ] I A% T ) O B K S
it , 17 HL AR 5 8 S L A2 R (PARO 25 5 R 0] 4 42 4 Jif
W TEMEAE A . AR 2 WF5IE BT L B8 1 B R mRNA 7 i 21 21, 6
SR St i R 2H 2 U ORI B TR L BOBR A TR B R T S T/
W XA Tk o Rl e a0 e R A B A A L 2R A
P i T D mRINA B 3k 1 A, % i FE A St . BE g
TN BE I B AR T AR 52 IR T A S i
J A M B T ICAM-1, VCAM-1 25 & 3k 1 19 1.4 40 5
T8, 2 3 ™ A BR 4 it R b 2 T (MICP-1) il T1-6 , TL-8 , i 83
IEP F-a( TNF-o) , T4 % (IFND 8% 5% 1 F kB(NF-«B) %
S T R K AR E SN I M A B . MCAO
BRI e i, v DX SRR I 1 % o S 1 R TR 3 A
[SLESE=2 N

MRHI S 06 R L 358 i X A 28 o0 LA B4 1 PR . B I I 1
A 2R 1 K S T T A 0 B SR 0 L 5 N B ST 40 L P 4
T B S 45 0N R A B A WA . R N SR R S R T
HE I ORGP 6 h g a] R DB R i M & g L O B
Caspase-3 147 ¥ W1 & 34 ™" 5 % 1§ v] 5 5 i VEC % o 56
W43 T3¢ 2 L Bl 78 I i 57 B (BBB) #4380 1 BT LA BIF SR
KX PCL2 41 047 1441 55 5% , # F NGF il #5% PC12 4
Jif o foff HL ) w28 58 43 Ak T R4 0 1 6 I i O B SR A Y Y
BT 5 B R SE A A A A R T R I R M SN AR ATS 5 3 AR AR
T A e A ST, AT B A D S M B AL ALS 5 22 40 B A B
TS5, 0 O 300 T N A . B I R T 2 T 1 P AR S
[B] R R AROC R . AP ML T AR (0,50,100,150,
200 U/mL) {5 M i 46 AS [a] B[] 55 (1.6.12.,24 hy X} PC12 41
Mol i s, 45 5 R L 88 B X PCL12 4 i L A5 B 8 10 B
PR3 1 T A ¥ B 9 36 1, 6 1 P A 60 1 T T X 0t L R A —
FE BRI 1R B A 1 el [0 7 22 4 958 it 6 T 28 L 25 1 1 4
PERISG . MTT X 20 i 77 1% 2% A9 ke I 45 2R £ W] 50 U/mL 1%
R 1 358 . Tl T AT A4 PR A — o R AP AR DR T B AR
WeREBE ML (50 U/mIDFESR A 1 h Z2 45 4i g AL T X Bl 4045 1
BT 008 A T o Ot 2R AT AR 1 4 R T LA AR AU 40 A 1 45
15, 5 2 W SCHR I 4 B AR AT . B VR B Y AEKL 7E 6,12,
24 h Hpuf 2 i B B PR VE AL 150 U/mL % i i 7545 T 12
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h G Xk 40 A 0 S o B AR L 22 e R TR R . T 24
h 21 B AR T R R A F T2 5 LR B AT, 6 h 4 200
U/mL $EMEE S 12 h 41 150 U/mL ¥ If B A1 E . = 3% 4 40 g
A 005 JC A fik 25 53, 100 150 U/ mL (9 358 I B85 5 A H o i Jie PR 95
ML T 2 B O et . B I T S R SR LE A (] I IR 3 T L T A
24 ML 458 473 I o ) ) B I T 5 I 0 S ) 48 T X 440 9 4R
D33 @i e 4 150 U/mL B A 7E Sk 4 /E T 12 h 52
TF 5 5 10 1 5 3 Bl S8 0 PCL2 41 i 353455 1 o R 700 4% 1

R L A5 S VR AR A S K2 R A ok S B L fH
LA 4 0 V) A 5 B B 0 A D 30 e X B L T
I B4 X PCL2 200 53 05 488 2 p R+ 0 — 2 BT 90 68 10t X
28 240 A5 13 B AH DG ML L R S BRI YR ATS 5 BE I At 2 4 4R T
A REEA TE R B AL S22 L
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