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expression of Fas, FasLl.. cleaved Caspase-3 proteins
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[Abstract] Objective Based on middle cerebral artery occlusion (MCAQO) model, to investigate the effects of melatonin
(MT) on DWI and expression of Fas., FasL. and cleaved Caspase-3 proteins in rat model with focal cerebral ischemia. Meth-
ods Eighty SD rats were randomly divided into Sham group (n=16), MCAO group (n=32) and MT group (n=32). The
rats in sham group were treated with sham-operation. And the rats in MCAO and MT groups were peritoneally injected
with saline and MT respectively. The behavioral scores were assessed in the three groups. The rats in MCAO and MT
group with the behavioral scores of 1—3 points were selected in the study. The DWI relative signal intensity (rDWI-SD),
Fas, Fasl and cleaved Caspase-3 proteins were respectively examined by MR scaning and immunohistochemical staining in
all rats of each group at 6 h, 24 h, 72 h and 7 days after ischemia reperfusion (IR) or sham-operation. And the DWI and
immunohistochemical results for each group were compared. Results At last. there were 16 rats in sham group, 29 rats in
MCAO group and 30 rats in MT group, respectively. There was significant difference of the behavioral scores among the
three groups (y *=50. 125, P<C0.01). The behavioral scores of MT and MCAO groups were higher than those of sham
group (all P <C0.05). And the behavior scores of the MT group were lower compared with MCAO group after IR. Com-
pared with the rDWI-SI values measured at 6 h, 24 h and 72 h, 7 days in sham group, the rDWI-SI values of MT and
MCAO groups were significantly higher (all P<C0.01). And the rDWI-SI was higher in MCAO group than those in MT
group at 6 h, 24 h and 72 h after IR (all P<€0.01). And there was no significant difference of rDWI-SI at 7 days after IR
between MT and MCAO groups ( P~>0.05). The immunohistochemical staining results showed that the number of Fas,
Fasl. and cleaved Caspase-3 positive cells in MCAQO and MT groups were significantly higher than those in sham group (all
P<<0.01). And there were less Fas, FasL and cleaved Caspase-3 positive cells in MT groups compared with MCAQO group
(all P<<0.05) at 6 h, 24 h and 72 h after IR. There was no significant difference of Fas, FasL. and cleaved Caspase-3 posi-
tive cells among the three groups at 7 days after IR (P>>0. 05). Conclusion MT can effectively alleviate the rDWI-SI value
and inhibit the expression of Fas, FasL and cleaved Caspase-3 proteins in rats of focal cerebral ischemia.
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4R 2 2= X 5 kD B R I K FR T B AR A B 4R B B 4H 4R b Fas,
FasL & Caspase-3 & A 3% B &1

EFHEFLHEASLERAY AV E2EAL R ER!
(1. M E PR E A2 2L 10 7R S 261053;2. b E 2B B E B s 140t . 4. IRF},
W75 MEYS 26103153, ML 5 % BE i IR 5 2% Be MR B, LU AR Y5 261053)

[ ZE] B# T K s ko s (MCAO) AL, B4R 2 28 (M) S Ry kb P fig e 1t K BRI DWT K 20 21 Fas,
FasL.{f 1% Caspase-3 HAREMFM , Fix F 80 X SD KEEHL /8 Sham 4l (n=16) . MCAO 41 (n=132) & MT 4
(n=32) ,MCAO £ & MT @7 K MCAO BERL 5 , T il e i P VE (IR AT 5 30 min, 4350 I8 W i3 9 AR 367K 5 MIT;
Sham 2147 T ARERAE 61 S AEFEK . W& AR BRIEATIT RFIES . T MCAO 4l K MT A h B4 1~3 45
HMANG ., 3 TERF AR IR J5 6 ho24 h.72 h.7 X AT KB DWI 4, 7HE A X DWI {5 558 & ((DWI-SD ; If T4
— sf ] o545 21 B ALk BOR REAT Fas,FasL K 3% P Caspase-3 B 411k e 8 WLER , I HL 40 4% 4 Fas.FasL.i& P Caspase-3
FHEEANM AL (A /mm®) . R FHAK Sham 41 16 H . MCAO 41 29 H MT 41 30 R KR AW, 3 AIa K BAT ¥4
5 BA G2 X (2 =50. 125, P<<0. 01) . MT £ Jx MCAO #4723 3E 40 3 5 F Sham 41 (P #<C0. 01) . MT 447K
24K T MCAO 4 (P<<0.01), IRJG 6 h.24 h.72 h.7 K, MCAO 21 } MT 4 rDWI-SI {4 ¥ & T Sham 4 T A 5 #H
ML ] rDWI-SI{E (P #5<C0. 01)5IR /5 6 h.24 h.72 h,MCAO #{ rDWI-SI {5 T MT 4 (P #<C0. 05);IR J§ 7 KX MT
215 MCAO 4] rDWI-SI {2 % 43t & X (P>>0.05), IR J5 6 h.24 h.72 h, MT 4 }2 MCAO #f Fas,FasL Jt {5 &%
TPk Caspase-3 Y (7 B4 240 L B 4 %% Sham 2034 £ (P <20, 01) , MT ZH% MCAO 434> (P<<0. 05) ;1R J5 7 K, 3 4] K1

PEAN NI 28 S RS IHE L (P>0.05), 8538 75K BUR KA i e A 453 ¢ 62 28 v, MUT AT &40 Ik rDWI-ST {HL, 3 7T 410 )

Fas.FasL .15 Caspase-3 % [ %3k,
[EEIR] P HOmE PR A 5 I ke ain 5 8 2 22
[FES>ES] R-332; R445.2 [ XEKFRIRAE] A

i 0L R S I R T R A 2 21 2 s R R T
A F51 455 5 BV Bk Ifi B % 1 (ischemia reperfusion, IR)
Do Jay kb i dte i 453 403 140 9 805 el 2 200 i 4 T % DT AR
KMl DWT FE 36 1A 2 23 9 K60 7K 431 55 iz 8
] R A & B R PR kL. B 2R 2 (N-acetyl-5-
methoxytryptamine, MT) J&—F |~ & HT & L 7 F1 A
Ry A i BRE BR A Al A O T RS
i 42 0 B b e AR AP PR T L AR AL AT A 52 R
PLAH DWT 4 AR AT iz e MT i ki J5 4 28 28 47 1
FH AR 80 40 0 04 T £ i 2248 52 Y BIL D 1 R B
B A S5 5 R UK 30 ik A2 %€ (middle cere-
bral artery occlusion, MCAQO) # B {ij J5 1 &F MT, Xt
K EABAT R 2 VF 43, OF 38 5 DWT $2 AR W% 1 41 2045
S0 DWIE S8 01 O, i — L 45 & s e H 4k
S YL A PR MT X Jag kb A ke i 4 B 0 1 9 5 1
1 MRERE
L1 RE MCAO SRV S, Jesr 4l AR HEME SD K
Bl 80 LI 8 T R 2 56 3h W A0 sl S G O AR
B I CHE 5 SCXK (8 2015-0001) ], 44 Jii 5 280 ~

[XEHKS] 1003-3289(2017)09-1309-06

320 g, F-1J(296. 37 £9.48) g, K JH i HLEL 7 2 L Bl AL
53k 3 4, FIE B G 10 %0 K A SUEE Gl 4 3.5 ml/kg
MDD BRI 5 20 A0 % 4 AT AR R 3. XF MCAO
41 32 HR KR Longa 48095 1M IR 45 A A IR 41 1y
Sz By 2B i 7 MCAO 51, T IR BiJ5 30 min
A3 HE s 7 A B AR K G 5 ml/kg AR5 #8) s XF MT
4 32 HRRE . MCAO B, F IR HiJ5 30 min 535
JE S MTGAIE 5 ml/kg &) ; % Sham 41 16 H
K BR A3 B A I 250 B0 ik S 4% A TR ATJS 30 min 435
i Fe e AR BRER K GRIRE SN 5 ml/kg TR

L2 AP NP RERBURRERIS 2 R F Longa %1 1y
FERT 3 K RAATAT M2 150 30 s o 42 2h i Bl 4G
AR 20 43 TCAT R S V38 51 43 L REAE T 00 1 JileJ it S22 90
52 J3  AEAE X A AL 7 B AN 10555 53 43 AT
I XoF Q) 2 ) £ 5 4 G, U R A L RE R BB TS, B
MCAO 2} MT A ¥k 1~3 8 AW .

1.3 MRf#A SAKRRYFHRFARAKLIR G 6 h,
24 h.72 h.7 KAT &R AL DWI 4. % FH GE Signa
Excite HDXT 3. 0T MR #4435 10 %K &
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S GRl 5 3.5 ml/kg M BT 5 SE A7 R BE T o B K SR
RN S T RO B N, DWI HAi S 8. b=0,
1 000 s/mm*, TR 2 400 ms, TE 94.5 ms, NEX 3,4
M 160 X160, 2 J& 3 mm, 2 FE 0. 2 mm,

FIH GE AW 4. 2 TAE ¥, % Functool 4 5 4k B
A FEAT PG 23 B o 00 456 i e i 453475 s R T 1 AR )
o e v o R O B AR D43 SIS 3 AT AR R 2 mm® 1Y
ROT. 0 459 722 ) Bt 455 4% X DWT {5 %5 56k & (diffu-
sion weighted imaging signal intensity, DWI-SD{f Jf
TR HAFEE . TE A X DWI {F 5 58 & (rela-
tive diffusion weighted imaging signal intensity, rD-
WI-SD . B} 22 -5 6t 455 15 X DWI-ST # Fo AL
1.4 Fas.FasL.iGM: Caspase-3 4% 2H 1k 4L {0, W 5%
ST ERFARSIR J5 6 ho24 h.72 h.7 RiEf74141%
WM%% . Sham 21 £ B[] 28 BE AL 3E B 4 H K B MCAO
HARNE 6 h BEPLER 8 LM, 24 h.72 h.7 K45 HEHL
PWC7 HRBMT 20 6 h.24 h BEALIER 8 HK R,
72 h.7 REEALER 7 HR B, BEEES 1076 7K& "
B GR 4 3.5 ml/kg M50 ) BRI o R JH A2 B K K
406 Z2 S W REHEAT O WEVEE 3 L T Sk BBUIG /3 DA 400 2 R
P [T 5, A4 R B 2H 2 A0 B0 B 5 pem D . AT
Fas.FasL } Caspase-3 Sy A4k J 4 5 , WA e 51
DU TR BE (X 400) T BEDLEE IR AL 5 4> HLET )
A CellSens Dimension 1. 6 B4 & K b & 2, 3155
Fas.FasL .7 Caspase-3 BH¥E 40 g 5% (1~ /mm?®) , Bt
A
L5 SEit2=abr RA SPSS 22. 0 Geit2 4 #r ik 4k
ERREELL 24 s #ox, REAT A= lECR A
Kruskal-Wallis T # Fks % ; rtDWI-SI {8} 59 21 1k
IF A4 200 i 51 L AR T B DR 3R T 22 40 A, O 22 55 I A
[ P P LR LSD %, 5 22K 55 B R Tamhane's
2. P<<0.05 WERAGIHEL,

2 H#R
2.1 A% RIS S Sham 4 16 2K BRUAT
HEEVEST IR 0 43 A TN BRIE H s MCAO 41 3 H |

MT 4 2 HKREIFH 4 55 R A LR e Sham
2016 X MCAO 41 29 H MT 4 30 H K 91 A bt
H, SHRRITAST R ERAZITFE L (7=
50. 125, P<C0. 01) ; Sham 4 K R IF (R 5k &, T
Z e JRE R s MCAO 4 A MT 4K AT R 2205
Y = T Sham 40 (P #4<C0. 01) , MT 4117 K 2= 1F
KT MCAO 41 (P<<0.0D), WK 1,

2.2 DWI 4y #f  Sham 4 DWI K WL 3 % {5 5.
MCAO 2H & MT 41 A K Fili Bz 57 S 8RR DWT 5 B
BEES (B 2A) IR JF 6~72 h, MT H R #1551
Fl% MCAO 4138/ (E 2B). IR J& 6 h.24 h.72 h,
MCAO 4 K MT 24 rDWI-SI {8 2 Fifi iif 18] ZE 4 5 T+ 55
BT 72 h ik BIWEAE 0 5 & ETIEAR . MCAO 41 &
MT 4 IR /5 6 h.24 h.72 h.7 K tDWI-SI {4 & T
Sham 4 & F A J5 M 5 BF 8] rDWI-ST {f (P ¥ <
0.01);IR J5 6 h.24 h.72 h, MCAO 4 rDWI-SI {i #J
BT MT 4 (P #<<0.05);IR J§ 7 K, MT 4 5
MCAO 4 8] tDWI-SI {6 22 % L4 it % & X (P>
0.05), W#FE1,

- #
*
~—»
4T " "
00000000000
il T A
&
j [1] ’
= " m'lm:u
il " 00000
01— 00000008 ; |
Sham#i MCAO% MT?Ho

B 1 S KRBATHERSE (5 Sham 4 A,
% P<<0.01; # .5 MCAO %4 I # . P<<0.01)

2.3 A
2.3.1 Fas.FasL 4¢ft  Sham 2H I 57 i 40 jg HE5] 2%

#£1 HFHKRIR EAFM S DWESHE K (2t

2057 6 h 24 h 72 h 7K
MCAO #H (n=29) 1.67+0.17" 2.0840.19" 2.50+0.19* 1.454+0. 05"
MT 4 (n=30) 1.3940.20" # 1.7440.26"7 2.14+0.26" 7 1.30+0. 12"
Sham 41 (n=16) 1.0940. 14 1.08=+0.13 1.1040. 13 1.10+0. 18
F {4 23.556 58. 951 120. 421 9. 882
P1{A <0. 05 <0.05 <0.05 <0.05

e * : 5 Sham A L E, P<0.01; # : 5 MCAO 4 L% , P<<0.05
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35 GEATHLEE  Fas, FasL #5140 i %5 /0, 18] B JC 7K i o
IRJG 6~72 h. MT 41 K& MCAO 44 J7 [ 40 i 4% 4% 7%
¥ .Fas FasL B4 M3 2, HeF) 2556 , 20 2110 B oK i
WL BAEANME S Sham 41 i 2 S A G #E X
(P ¥5<C0.01) . MT 21} Joi 20 i HE 51 4 A L J) LK
fifr 4, BH P 40 M 58 MCAO 21/ (P #4<C0.05)
IR JG 7 K,3 Al HME Mgk 22 5 g it & L (P>
0.05), W% 2.3, 3.4,

2.3.2 %Mk Caspase-3 4ef,  Sham HiE S CA1 X4
L HES H 57 B % AUIL  B0E M Caspase-3 4. IR
Ji 6 ho MT 240 K MCAO 41 CA1 X 40 jg 4% 45 A8 I . 1)
B3 5 . 15 Pk Caspase-3 M3 £ ;IR /5 24.72 h FHYE
20 M FR I — 2B 38 2 0 I 25 T AN RO, K i i — 2
IIEE L & 43 40 5 A8 AR e AE . MCAO 4 & MT 4
IR Ji5 6.24.72 h B 40 2034 %8 Sham 41 F AR J5 4
NI )3 22, 25 5 ¥ it L (P #5<C0.05) 5 {1
MT 41 40 B HE 51 58 o0 B0, T8 BB K i 4 % 0%
Caspase-3 PH 4 40 i £ '8 MCAO 4H 3 b (P ¥ <
0.05), IRJF 7 K, 3 4108 FH M 40 i 5k 22 5% T 5 it 2

HX(P>0.05), W#4.K 5,
3 itig

H AT TA Ry ey b e M gl o 54 405 6 K A B T L
S0 VBRI Ca B RIEF 2 E LR
AHEAE ¥4 185052 2% 0 G006 483 95 5 o7 o Jin 2 44 22 ) RE 48
it . RN ORI ALK MT Mk B B IG. D) BE X
L MT S Jag ke i doke i 353 49+ EL A b 2 R
AR DWI H AR M4 MT R kb i it ifin A B
BIRZ 0 L 25 5 4T N 2# TF 49 . Fas, FasL. i 14 Caspase-3
G PE HAUE 2 6 R MT 36 97 J5 kb v i 85 iy i) Ao
AR FHALE

150204 Je it MCAO A58 81 & 22 H Al 5 345 1Y
SR, TR M & D ge B s 2. A
SRR LE R E I L MT 4 MCAO 4147 h 240153
AR EE RS & L {0 MT 447 R 2437 508 F MCAO 41,
Pon MT A2 Tge ik & 5P, MT 697 Al & 2 # 2
PRI EIME R . DWI $2 AR © 7 Sl i 4 s 26 i B 1A %
B K R 12 W AR 2 T3z I S AT AR AL AR K S
TR YRGS 8l . rDWI-ST B AT H LA W7 S Mg ke it 458

%2 HAKRK IR JEAFEE A Fas M LB D/ mm®, 29

2851 6 h 24 h 72 h 7K
MCAO 4 (n=29) 322.80+35. 23" 436.99+43.50* 498. 47470, 99* 153. 71428, 00
MT 4 (n=130) 223.98440.04* % 270.09+46, 97 # 333.78438.51* % 127.36+21. 40
Sham 20 (n=16) 116.57+19. 26 117.98+22. 47 118.58+31. 44 120.78+22.78
F1H 49,615 82.952 72. 485 2. 588
P4 <0.05 <0.05 <0.05 =>0.05

e o5 Sham A%, P<<0.01; # . 5 MCAO 4 H# , P<<0.05

F 3 HBHKE IR JGAREN[E & FasL BEMHEMMWE LE D/ mm?, x -5

2057 6 h 24 h 72 h 7K
MCAO H (n=29) 289, 86+45, 67" 346. 96+50. 67" 426.01+66.51" 109. 80+17. 36
MT 4 (n=30) 191.05+39. 28" 7 283.27+52.31" 7 351.35+32.01" 7 96.62+19. 64
Sham 41 (n=16) 82.26+18. 34 81.66+15.93 74.66+21.12 87.86+11.85
F1A 40.792 51. 764 87.182 2.210
P1{A <0. 05 <0.05 <0.05 =>0.05

e % .5 Sham 21 [LE, P<<0.01; # . 5 MCAO 41 %, P<<0. 05

4 HBHKE IR JGAFE N E] S WG Caspase-3 FHPEH L LR (D /mm?, x £ 5)

215 6 h 24 h 72 h 7R
MCAO 4 (n=29) 118.23+18.65"* 174.33422.89" " 227.67417.65" " 79.194-14. 47
MT 4 (n=30) 93.494+15. 91" % 125. 38420, 26> * % 193.02422.37* % # 76.99413. 33
Sham £H (n=16) 72.14+8. 34 68. 9410, 83 68.74+15. 31 65.74412. 06
F1H 11. 902 39. 663 100. 120 1. 466
P1{H <20. 05 <20. 05 <20. 05 =>0. 05

. * : 5 Sham 4 HE, P<<0.05, * * ; P<<0.01; # .5 MCAO 4 [L# , P<<0. 05
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2 KB MACO MAIA N J5 72 h DWILE AL MCAO 247 M0 K i 2§ Bk T UK bR &5 155 5 B MUT 1A 00K Jimi 2 33k 5 6 15 45 30 L e /s
B3 KR MACOBEIH )G 72 h KK KR Fas S 4 b e (8 (X 400) A, MCAO ZH BH PR 40 a8 22, K B4 55 B, MT 41 40 i HE 371
SR, BE A 40 5 2D oK i B4 KB MACO BEEIE S 5 72 h K H i FasL f g 40 Ak e 8] (X 400) A, MCAO 4 BH: 40 i

W2 KR ; B. MT AN HES B HE , B 40 M b oK e o

5 KB MACO I FEST 5 72 h i 5 X 3G ¥ Caspase-3 H&

HALY R (X400) AL MCAO A 4N 45 45 A8 JE L 16 M Caspase-3 FHPEAIMEE £ 5 B. MT 4G M Caspase-3 BH M40 g 520>

i BRSNS . ARBEE LB, MT 4 & MCAO
2 rDWI-SIEW B F& . T IR 5 72 h iABIE(E , /5
B8 TR 135 o e T 1 Il (e MR 1
e 1t fple AL 40 M A1 K 23 T 1 A0 DY 40 R K g S
 DWI-ST T 1 il 5 e i 7 o 3 1o ) 0 — A5 JE K
ML 3G S5 B 0 — A T R L 240 B A 18] B K 40 1 5k R B
i, JLE DWI-STEAT BT T B, oAb AR5 MT 41
rDWI-ST A T MCAO 41, #&725 MT 1 3 5% J= & 1
i ke 1 S & K 43 T R LS Sl 30 Sl 483 45 B

Fas.FasL AJ 40008 715 5 1% 5, Jl FE 41 21 pf
ZUREBED AR R ERIRJG 6 h.24 h.72 h
MT 44 A1 MCAO 25 A% 40 it 38 2 . 32 0% 08 7 40 it 550
3N, 41 ZUK B L MT 41 P o 40 i %K g
MCAO 43/, F W MT GEBH T Fas FasL J# 738 %,
Wb g T R A T RER E L 5 E R R
000 ST 25 WA A . Fas. FasL B3 [l , 7T 2 25 AL
R IRIE B0 Caspase, fEE A I8 1T, Caspase-3 fE
A Caspase B EMNRAZ —, REELZ LR
AR O B R A, O R U R A i YL
T R, Caspase-3 #0HH & A — R H0 450405 I R L 51
A At B > A XK IR R R R T A
e ot P o 2 A5 A L AR R ] Caspase-3 6 4k AT 7= A
M2 AR A AR Y AR BF ST & B MT A] b i
Caspase-3 F ik , W 1 5l 453 197 9 K J2 107 % #4221
HInE.

ZE Bk M7 NI 455 DWI R4S 22
Ui E A EEE L. DWI 2ok MT Al fff rDWI-
STAH AR . MT #J id i BE AR Fas,FasL & FH By R ik,
FIH TG PE Caspase-3 BY T Ak o 980 Jmy A Ve 1o ke 1l K B
I A fik 2 R 2 A B Y O T B R R R
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Liver neoplasms; Adenoma; Ultrasonography
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