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Dkk-1 mRNA K35 A /D55, Mk 2 h BT 3 h, Dkk-1 mRNA FOEE A 235 BB N , B P 1 st 1A]
R R IR BN, B EEE 24 hakw g 285 IR B T 72 h i IR MK, A —A
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[ Abstract)
1) in rats’ brains after focal cerebral ischemia and reperfusion and to explore the molecular mechanism of any neuro-
Methods

in rats by intraluminal filament occlusion of the middle cerebral artery. The adult rats were randomly divided into four

Objective  To investigate the effects of mild hypothermia on the expression of Dickkopf-1 ( Dkk-

protective effects of mild hypothermia. A focal cerebral ischemia and reperfusion model was established
groups: a sham-operation group, a sham-operation plus mild hypothermia group, a model group, and a model plus
mild hypothermia group. The expression of Dkk-1 mRNA and protein in the ischemic cortex at different phases after
reperfusion were assessed using a reverse transcription polymerase chain reaction (RT-PCR), Western blotting and
immunohistochemical staining. Results There was little expression of Dkk-1 mRNA or its protein in the sham-oper-
ation group or in the sham-operation plus mild hypothermia group. Expression of Dkk-1 mRNA and its protein began
to increase after 2 h of cerebral ischemia and 3 h of reperfusion, with expression peaking at the 24th h after the start
of reperfusion and then decreasing markedly. But expression was still stronger than in the sham-operation group at the
72nd h. At every reperfusion time point, expression of Dkk-1 mRNA and its protein were markedly less in the model
plus mild hypothermia group than in the model group. Conclusion Dkk-1 probably participates in the pathologic
process of injury caused by focal cerebral ischemia and reperfusion. Inhibiting the expression of Dkk-1 after focal cer-
ebral ischemia and reperfusion is partly responsible for the neuroprotective effects of mild hypothermia.
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(R AR IEME Wistar KBR 100 H (A E AL AL
B RIS AT N E iR ) 2 ~ 3 g 1K
(250 £30 )g, FEHLIT R TR (n =10) TR
+ WARIRLL (n =10)  AEHILL (CF IR A0 i 2 b J5
ST 3,12,24,72 b R4S FEHE A 1R 43k 4 4
WA, BN 10 HRR) AL + WAR IR 2 (AR R
ZEPFRGRIN 2 h 50 3 HHETE 3,12,24,72 h ARAE
HEEI )20 4 AL, AL 10 HRELD .

R BRURy APt i PR AR ) A S AR A A

FEFYZH RS + WA 2R FH 2 R Y Longa 2648
2O ST R BRAT I R By v 2 Jok BEL 2 - A AR 2
B 2 h iR m AR AR T A
+ AR AL ARy B AN G Ze ke S, HoAp A0 R [m] B A
4, 28 Longa M2 REBLR L/ bR | LLK BUK
PEMESS 1 ~4 70 A ROBERY  HERR I s ek ST~
ey R, AR 10 HORE 5 R T i R 5%
4 1t 5% X SV (reverse transcription polymerase chain
reaction, RT-PCR ) 1 £ F % J% E[13F ( Western blotting )
K5 ST g gl A, T e i P T A AR I [
R TR RBEAE AR R B, B IR A2 SCRIT 2 mm B2 5T
i ZH 21T RT-PCR Al A28 SUFS 2 mm B2 B AR 21
T Western blotting £l , B A& H 4 H .

Yo A G A R BR AT 35  AEAH LAY I 18] £, 25 2
KRB RRI, T 4% 22 B PR IR 48 0 0 3 3 A 70
JFETRE It [ DR S RO BRI 52 ST 2 mm AR AE X
J5 2 mm PAHEL, BT 4°C UKEH 4% 2 R W5 [E
24 h, FRAKEM DA, FE4 pm,
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F5 : 2198236936 0, ey 7% 5 Tolk A 2 74 T 20 F 2
i) S, R R I ke a5 Sz BRI St i A Sk /555 R
VAR IR IR T A AR Sk B e ik 15 Ve A IR
8%C o 4T AR 10 min J5 AN, R SL-4 g7
Tk 88 2 et (TR % R R DR 2 ) ) M 00 A e 3 B i
(DR 2498 TSR 0.6 £0. 08°C) , UE 5 i I 7T
DAREZE(33.0 +0.5)CH [l i Wi ok BRI L1 T
F(37.0£0.5)°C , SRJG WAL T HHFLER R R 3 h,
AR R # R RS TR (25°C) T HAK IR,

P4 RT-PCR J5ik

50 mg R ZH 2, % i Trizol RNA $2 M5
& ( EH Invitrogen N | ) T, 2 B RNA, M 5E RNA

Wl . KA Promega A3500 130 %% ¢ &, HERAE UL
AR AT 39 5% 5% A A cDNA 955 S5 I B 268l 42°C
40 min, DL SR TS Y ¢DNA A M #E4T PCR 97
B4, Dkk-1 B51#1)% 51 (Genbank XM _219804) ™.
sense-3-AATCTGCCTGGCTTGCCGAA-3’(351-370) , an-
tisense-5’-GTGGAGCCTGGAAGAATTGC-3(791-810) , 4™
R 421 bp, WS HR B-NLshEE H ( B-actin) 15
YT %] ( GenBank NM _031144) . sense-5’- TCAT-
GAAGTGTGACGTTGACATCCGT-3’(926-951) , antisense-
5°-CCTAGAAGCATTTGCGGTGCACGATG-3" ( 1185-1210) ,
P 234 bp, 51 MER BilgAE T AEY T
BRI G L, PCR VAR ZR A 20 wl, PCR 914 4514
94°C iS4 5 min,94°C7AE M 30 5,55°C iR k 30 5,72C
FEAH 45 5,35 MEFG,72°C FHEEH 5 min, PCR =4
TESTIRAE ZBE ) 1. 5% B BR BHEE L ik, SR 4035
ICRESHRAH , FHOE % 5 A /AT F QuantiScan 3. 0
(BL[E Biosoft 24 F]) Ml a2 A 254 ML % EAE (OD) .
) B-actin AN Z M 5 5 Dkk-1/B-actin 1965 FE 1
EAMORE X 2 1 AT

11 Western blotting #5;l

B 50 mg Fixi 2H 255 B e B, N A 0. 2 ml 24 L
(FE[E Pierce 23 F)) , JINVR SUAE IS J 20 3, 8 75 U 400 g
WERE 15 s, 4C B E 1 h, 4°C 12 000 r/min, & L
10 min , B F %4325 50 wl/4 , H Bradford 5 1 4L 4,15
R A i, 2 x BREZE i 30 wl +30 pl BES 1
THAR W, R AR B 5 min, il & 12%
SDS-ZRE NI e e 5 e , B LM AR M J5 i B B o =
50 pgo TE 100 V FHLYK, IR = BB IKHR, H
JE80 VIE H, 1.5 h ¥ 2K L% #8 2] PVDF JiiE ( 35 [
Amresco 22 7)) o FHF 5% AR WA 1) B P 2% vhi ==
MBI b, A CEDT KR Dkk-1 2 FEREHUIA (€ H
Santa Cruz 23 7),1:200)4°CIHF & &, I A SR B AR
PU P TG —hr (dbt i H R A BR 2 #,
1:2000), ZiRZEMHE 1 h, HECLIAF & (EH
Pierce A H]) W0 7RG = X L Aok, Wi, &
. R ZEME, YL EE# 34 Quanti-
Scan 3. O AR A G FEAE LA — B IR H- v A
2 M ( glyceraldehyde-3-phosphate  dehydrogease,
GAPDH) iy NS H& B A0 X6 % B {6 Dkk-1/GAPDH
VERGETT25 03B B I AR B8 | 25 B 8 1 AN Y 40 e i i
BAIRZE

N ALY

Yo it SR AL W B AR 10 B9 BE U0 & ( streptavidin,
SP) I & (At i A Y E R A BRA R R Ul
B, 607 SP =ik difb e o, —HU N FEILRR
Dkk-1 ZFEREHTIAR (1:50) , FPEXTRELL 0. 01 mol/L
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TR 1R 2% P ( phosphate buffer solution , PBS) ft#E—4i .
€L gt
K SPSS 15. 0 G4 X Bt #E A7 4b B, 52
IR (2 +5) 2, RAPIFEA ¢ K56, P <0.05 K
ERAGIHE L,

# =X

— RT-PCR #5ill] Dkk-1 mRNA [AHXT & =

RT-PCR Frd) 44 Dkk-1 F1 B-actin HE[H A BEK
ING N2 421 bp 1234 bp, 5 H bR BOR/M—3,
PR R T (1) IRTARERR TR + I
fRURZH AT UL Dkk-1 mRNA /D& %55, S5 TF R4
b, MY 2 Dkk-1 mRNA A9k & TR 3 h iR
P S 38 T P A ) A S Sk e T
PR JG 24 h ik = i (734 Dkk-1/B-actin A F A
I 2. 33 £%5) , AR5 A 208/ PR VE TS 72 h I
TRFEARHAB K, HA + WAL Dkk-1 mRNA %
K I ] ARl A SRR R A AR [R] 7 25 4[]
TSR] 5 AR+ IV IRTR 4 ) Dkk-1 mRNA A5
BIRIA LA, 22 A I B L (P <0.05), SHH
AR L BT+ A I 2 7E £5 AR ) P B 8] 45 Dk -1
mRNA Fk E 4  B> (P <0.05) LR 1,

e B AH 1 ~5 I REBTFARM BRI FET 3,12,24,
T2h 4 B 1 ~5 A HIMRERBTFAR + WARELA B + TAR
ZHPHEE3,12,24,72 h 4

1 K E KM R Dkk-1 mRNA A3k

1 KHKEBEKE R Dkk-1 mRNA BTG 25 R
( Dkk-1/B-actin, % +s)

L FEN OFER WO R
Q I =]
a no BFA TS 12 h 24 h 72 h
. 0.36 =
BN 4 — — — _
BEAm s 0%
BFA+wEE 5 OPE - - - -
0.01
" 0,69+ 0.77+ 0.8+ 0.64¢
L 4] _
B 3 0.08 0.04 0.04  0.04
0.56+ 0.65+ 0.72+ 0.52%

g7 Y _
B + AL 5 0.06" 0.05° 0.03° 0.06°

T ST ARE EL P > 0. 05; 584 7 I Bt 42,P <
0.05,°P<0.01
. Western blotting il Dkk-1 & 1 0 AHX % &
Dkk-1 & 1A X 53T 184 35 kDa, 2R I Bk 25E
WEHLK 7R Dkk-1 2 5 AT IO A 2 i K/
5, P AR 4 5e s  fE A NS 11 GAPDH 85 H 7E

FAPFRREE (K 2) . BFEARAMEFAR + WAL
ZHn] D Dkk-1 FE /DR, SIRTFARAM, B
2H Dkk-1 85 W Feak i TG sl 5 3 h FFaR g
AN B2 FIL T FE (P >0.05) , b
B A HEH | Fe Tk i B Wi N, T P 5 24 h ik e g
(*F-¥ Dkk-1/GAPDH AT AW 4.37 i) , SR 5 W
WD FEETE 72 h B PR AR AR KT, 5
FAR + WARIR A, BAY + WK AHEHET)S 3 h
Dkk-1 85 (A ZRIAFEATCAR L, 76 Al 45 A ) P36 2 1)
) o 4580 4 P AU Dkk-1 2K (13835 81/ TR 4
(P<0.05) , CHIEHERE 24 h i AW B (P <0.01)
(%£2),

T .,

Dkk-1 [= =— --—:l% N «+—— 35 kDa

GAPDH

H AL ~5 0 5IRB TR AL P 3,12,24,
72 h 4 E B 1 ~5 A BIRERBR TR + WATEA A + TALE
ZHTEHEVE 3,12,24,72 h 4
B2 &SRB Y B Dkk-1 26 13k
T2 HAREIME R Dkk-1 8 H BTG E E
(Dkk-1/GAPDH , % +3s)

fl FAAL 5 8:(1)?* - - - -
BEAR MG 5 05t - - - -
mwa s - Q% o pme bu
moown s - 4Be 09 0 oM

VAT A5 i 6] 2 5 G — A T SR L, P < 0. 01 #8880 + %
TR 45 i 17 5 5 A — NI A S AR L PP < 0.01,°P < 0. 05

= .Dkk-1 R4 by

Dkk-1 25 1 % 55 20 Ak PH P 42 2 0L 1 40 i %
Dkk-128 FIFERTF AR ARTFAR + AR K gl afin X6
2EERM B, Dkk-1 25 F BHE 20 B = 2 02 20 A s o
S JEE 5 DX A5 T00 I Rz Jo T 508 A de i A% DX 1) o 22
JG, FESEJE Bl X PHAPE M 22 onde b Ik 2 h FE
3 hAl UL Dkk-1 5 /il THEES 24 h k55
W SR 5 PR B 55, FETE T 72 h 4TS AT A I 2] Dkk-1 25
FEgBH TR A, fERERL + AR IR 4% W40 , Dkk-1 FH
S0 RS R A S g e 8 AR AR 2 s (1D 3)

15 B
20 Wt 38 3 A0S 2 40 Ah Wt 455 21 40 i

R 2% 1 B 25 H 32 AR A < 85 F (LRP) 5/6 J Frizzled
ZAK I % R LRP5/6-Wnt-Frizzled D g 1 7 52 52 1A &
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W a. IFARL Dkk-1 B4R AR L b, TR + WAL
EL2H Dkk-1 BAPEANE R B o. BORIZH FERESE 3 h Dkk-1 BHPE4N
Mo AN BE ;. B + AR ALFIMEEE 3 h Dk-1 FRPEANIE #3515
e, BEIUZH PEHEVE 24 h Dkk-1 FHPEZNA TR 00 £ AR + WK
TR FEREVE 24 h Dkk-1 PHYEAHAE 615
3 UK B KR B Dkk-1 78 13235 (0 S sis 41 Ak Y £ (SP
B, x400)
Gk, E A RIE UG, S T #0EL 8 F1 ( Dishev-
elled, Dsh), Dsh #g % 0 1 B J2 & W& % #-38
(GSK-3B) , Hll Dsh REff GSK-3B Witk , Nl fi“ 2%
HE G IRFEE" K%, B-1% ¥ 8 H ( B-catenin ) A RERE
B, KR UF B 1Y) B-catenin 78 3% v 28 42 FF 0 A 41
MRz, 5 H TR T HHE T (TCF) /it LA
SR AT (LEF) JE ), B-catenin/TCF /LEF & 414 45 5
PEH IS 2 S T W I R B B SR 288 Wine 8 B AT
TEVEALA Fh 2GR A & &, R4 AL Wit
B T S DR Bl R IR, AT 3 A G
P4, — 5B 43 B A 40 BEKs N BB A i, B IE, B-catenin &
it 2 AN B 2 B 0 O, S Ak MG B | R R AN B AE TS
IR 1
Cappuccio FENIRIE  AEVD A BRORT b 4 A dle i 5
TUFN SD KBS DY il 457 BH 7 4 i ke ol 452 780 oy | AR TR 4
 Dkk-1 /D EE5FRk . Dkk-1 93305 76 Bl i, K B
CAl X TFEE 6 h R ¥ /n,24 h F148 h Dkk-1 %
KB IEN 24 hik e g, TR 3 d THK . Dkk-1 1)
FEIR T SERE PR S BRAE B f™ EE A S CAL X, B
[ RO ZE K AP 2 2 CA3 X FIAIR ], FEARAh /N B
JERR 2 TR Y I B AN M TR A5 15 5% NMDA %o 75
PERAG LRI ZE45 T NMDA J5 6 h Fi124 h Dkk-1 %

IRHEIN, ARSI 25 R . Dkk-1 [ 2% 35 I P08 1 B
() A ZE K T SRS 3G 0, F P S5 24 b ik B g, AR
S WD R 72 h MR TR ARG, A
ot HE L8 % IR &P 28 e A0 T H S ik e 1,
TRETES 48 h ~72 h, BB Dkk-1 f% 23k & 04 ) B8R 7
KL IOHET- Z /I PR 72 h B Dkk-1 &3k 11
SR 5 B B A O X2 e K EAETSA E,
U, 7 Ry kP i e ot P T AR P Dkk-1 [ mRNA Al
A S ENFRIN B — 2 A I R X R )R]
PG T IET % VI 5C, Dkk-1 FIRES 5 T il it
IV e R P B A 22 06T, 31X 5 SCHR R E 1) 4 i
Bl i A (R 25 2,

Jey kbR BB L5 A 22T AT A TESRSE AN T~
o= FERE A L DLIRAE Ry =, 725 DL TR
F ., AR A G A L 5 R BN AR TR A R i
XHEER Dkk-1 25 A BA M, 10 7 J5 ke i e i, P
T B ot A &0 R A RN S A% VAT T Bz J5 T 3
(BRI AZ O X, AT 0L Dkk-1 85 3 (4 BH A # 22 oe Kb Fn
B I S N7 iR J3E 24T B S 3 i AR A R X B 1 R 28T
Bl AN TE SRy kb A e it PR A Y op | Dkk-1
BRI IE 5 S ok, Dkk-1 5 1 09 2235 X 48 5
ZIUHYFET A 5%, Dkk-1 (/235 3228 H B0 78 Bl iy 7™
(RREBE Hh 0o DX Bl P 32 ) ) ) B K A/ i P e ZE A
BEJR 2 i . B, Dkk-1 85 (i S 235 1) fig
25T REFE L X Bl LA 28 50 A TR BE A2 5 HF ) 22
TR KPR T X WA A

Jay b i e 1l P 1R S Dkk-1 & 5 Mgt
FREIHLE £ T Dkk-1 BE WS I i 28 L Wi {5 5 38 %
Dkk-1 5 H:3Z{K LRP6 1 Kremenl/2 TE i =EE &Y,
WS POE N EAE R, J] LRP6-Wnt-Frizzled T HE M 1%
P 2 A R TR B, DT f# GSK-3B Jid 411 4, = 3K
B-catenin [N NN, X EE(E FH B-catenin filh & (1) F Ui
F PR R 25 Bl A 2800 1 78 9 SRR AR, I e 1 it
MAFLITRFET -

TEL T ARG, fe I P 7 45 5F 1) 5 D1 )
KB A IS, U HR B FRET: 24 h OB, X
ERE WAL A 7E — e FE B LAl Dkk-1 A93R35,
TS 2] £ 4 Jey kb P i ke 1, 5 98 3 I # 22 o P
Zhao & Kelly 210 35 38 | B 4K W fI% IR A BE 2 pE
GSK-3B /Y Wi R Ak, 15 & W AIK iR AE 4 M Bk 1 X AY
GSK-3BF ik i/, I RERH 1E GSK-3B T i i) W ik
Ak.B-catenin H1 3K 1) 240 M9 A2 PN () 5 B, AT 3L v g 3
o DL EAL R R AR VR BRI SR AT R
AEFF Dkk-1 #0628 8 Wit {5 538 5§ 1) T g5 T
KM Dkk-1 O35, [F] BB Dkk-1 X2 8 Wot {55
SHBEEI A, {0 Dkk-1 X} £ # Wnt/B-catenin 18 B
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WG A AR AT SE A Dkk-1 B8 T
RIERAPER
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AT RIS 72 h 5 BRI 2 A B ARG s sl 2k

1. YT B A R R L, S 35 e VR 72 1 D I JUL
AL il DA T LR AL, B B U, 5



	598.pdf
	599.pdf
	600.pdf
	601.pdf
	602.pdf

