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* Effects of N-acetylserotonin on expression of ac-
. tive caspase-3,Bcl-2 and Bax protein in rat retina

. after ischemia-reperfusion injury
ZHANG Ting-Ting, ZHAO Yan-Song, WANG Hai-Yu,
+ Ming,CHENG Dan-Dan,MU Qing-Jie, WANG Xiao-Li
[Key words ] N-acetylserotomn, retinal 1schenua—reperfus1on injury ; active
* caspase-3;Bcl-2 ; Bax
’ [Abstl'aet] Objective To investigate the effects of N-acetylserotonin
¢ (NAS) on the expression of active caspase-3,Bcl-2 and Bax in rat retinas in-
g duced by retinal ischemia-reperfusion injury ( RIRI). Methoeds Adult male
Sprague- Dawley rats were randomly divided into the normal control group (6
cases) RIRI group (30 cases) and NAS group (30 cases) , RIRI models in NAS
group were established after giving NAS, the groups were sub-divided into 6
, hours, 12 hours,24 hours,48 hours and 72 hours group based on the time of RI-
RI. Morphologic changes were evaluated by HE staining. The expression of active
caspase-3,Bcl-2 and Bax protein in the retina of rats was detected by immuno-
+ histochemistry. Resullts HE staining showed that the retinal structure in the
+ normal control group was clear,and the cells in each layer were tightly packed;
Each layer of retina was edema in the RIRI group after 6 hours and 12 hours,the
’ edema gradually alleviated after 24 hours,the ganglion cells decreased gradually,
* the distribution was in disorder,with the prolongation of time,the retinal gangli-
on cells were defected ; drug group of as Compared with RIRI group,the cell ede-
ma in the NAS group at 6 hours and 12 hours were obvious reduced,the cells in
*24 hours,48 hours,72 hours group arranged regularly,the loss number of gangli-
on cells were reduced. The number of active caspase-3 positive cells in RIRI
group increased at 6 hours after perfusion, the number was (561. 15 +£37.19)
cell - mm *,and reached the high level at 24 hours,the number was (1522.61 +
+84.36) cell - mm >, and then decreased gradually. The number of active
« caspase-3 positive cells in NAS group was significantly lower than that in RIRI
group,the difference was statistically significant (all P <0.05). The expression
of Bel-2 positive cells in RIRI group began to decrease after 6 hours, and de-
creased to a low level at 24 hours,and the number of Bcl-2 positive cells in NAS
group was significantly higher than that in RIRI group at each time point, the
differences were statistically significant (all P < 0. 05). There were almost no
Bax positive cells in the retina of the control normal group,and the Bax positive
cells were found to be higher of the RIRI group at the 6 hours after RIRI, and
reached the higher level at 24 hours,and decreased at 48 hours. The Bax positive
; cells of NAS group were significantly less than those in the RIRI group at differ-
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. ent time points,and the differences were statistically significant (all P <0.05).

+ Conclusion NAS can promote the expression of Bcl-2 protein in rat retina af-
. ter RIRI,inhibit the expression of Bax protein,decrease the expression of active
. caspase-3 protein, alleviate cell apoptosis,and have neuroprotective effects.
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[HWZE] HBY 3FiF N-TB-5-#% & B (N-acetylserotonin, NAS) 47 ) fi2 £k o 7

+ 2345 (retinal ischemia-reperfusion injury, RIRT) X R ALF it #& 1 Caspase-3 ., Bel-2,
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Bax 2 ik 6§ ¥ w, ik BUAE B Sprague-Dawley X R 66 2, K KA F A B RALS H EF A B (6 R) Sehe Bz

(30 R) 5254 (30 R), 254040 T EAEHT 30 min BLAIES 5 mg « kg™ NAS, S o B 12 21 IR 43 B 5 109 £ 22 2h K, 8,
S FAEEmE S mk RIRL E6E, 5 A 6h12h 24 h 48 h 72 h A T4, %A HE & MR A AMMEH ST T, %
JELL AL J G AR M B2 K F AL B 1 Caspase-3.Bel-2 & Bax & & &iA, &R HE & 2 7 EF 3B AKX KA ELEH
FWT, A B F B B EA XA RIRL S 6 h 12 h AL M LA B & B K AY,24 h J& /K P32 5 R 5%, A 2275 4m I 32 5 %,
VAR FE, AR A K AL A 2 R K T Bk B4 6 h 12 h Ak ot T R 40 4m IR OK AT BA 208 42,24 h 48 h |72
h 2045 B e B iR A B HE T ML AP B R B Y B AR, B B R AL M L M Caspase-3 AR A #EEE 6 h
Frdb FR K TR RLA A (561,15 £37.19) A - mm 2,24 h X 3|4 FKF, a2 i3 4 (1522.61 £84.36) A » mm 2, K4
JE BT e, 3 M tLAL P IR & B 1] & 7 Pk Caspase3 MA@ KM BV TohBHEEH, ZFH AL T FEL(H A P<
0.05) , E# 3T B AR BT LK ¥ Bel2 FabE2m it ; & fo -7 7220 RIRL 5 6 h Bel-2 FRMEfm i JF 46 T, 12 h S 4k 4:08,) 24 h
& ZBARK T 2 4n &-nF A 5 Bel-2 FAa MMM B F % TH e B EE, Z F A LT FEL(HH P<0.05), EFITR
20 K R AL B JL-F & R, Bax [a M 20 L ; B e B3 240 RIRL )& 6 h AY 2% ta fo 2 % M 4% B T W, Bax B ME4m ifL,24 h ik 345 3K
T, 48 h FFH T M &at i 5 Bax FA e R 5V T FHEML, ZFARATFEL(H A P<0.05), it

NAS 7423t RIRT X S AL P JE Bel2 B & o9 & ik, 37 4) Bax & @ 89 K&, IE{K 75 Caspase3 B @ A&, B ZmieA =, LA 2

BAPFAER

A PO HEE e 11 P78 Y32 #2497 ( retina ischemia-reperfu-
sion injury , RIRT) J2& H Fif & L 008 W9 B2 , an+5 ot
R L ABHe I P AR Ao 289 2 A0 ORI R Jk 2% 6% o A5 oL €
W PR PR Do RS A8 55 , ™ o B AT A 7, e
HAGEE M EZ 5 P, RIRT A 15 B TG 7 A
NIRBRAFE AR, FHHAT Z A RIEYT I 520t
BT HAISEHLER 0 RIRT fa 7 42 Bt 8% . N-2
Pk-5- 52 £0 1 ( N-acetylserotonin , NAS ) 2 it B 25 1) Fij {4
W AT A B 2R A R 2 AR R (R
RSN T VEN . PE5E % B NAS A] el ik 1
AR AR B 28 0 M G 8 T, B M R
{H NAS X% KB RIRT 275 EA ORI E SR L i
AR IR , 577 Hoxt RIRL (9 5% 0 - 2 o S AL 390
B FGYT RIRD HAT S5 L, AR TS IR
RSy, RIRT AR 4555F NAS i 0 JIR IR 265 45 40 S 37
£ Caspase-3 \Bcl-2 \Bax £5 H ik M52M, A4 RIRT
RIT R BERL A LSRR

1 HEST®

1.1 ##

1.1.1 SREEhIRSE  WERLE Sprague-Daw-
ley KB 66 H, A BTEE: 200 ~250 g, >R FREHLEL 735
TEBEHL Y J 15K B (6 BL) | ik it P78 4 2 (30
FO) 525%41(30 K , s AR TE A 5 25 4 RIT-
RI JGHE],43A 6 h 12 h 24 h 48 h 72 h HA W4,
AT HEREHT 30 min JEIETESS 5 mg - kg ™' NAS,
a5 PR I 2 R s T A0 I 580 o Y A R UK

1.1.2 E=ZiXF| NAS(Z£H Sigma-Aldrich 2AF]) ,
1% P Caspase-3 ( 32 [H Cell Signaling Technology
AE]) R Bel-2 bt Bax (S Abcam A7),
PL AR & DAB B 5000 & (JL st A2 &40
HEYIEARA R F])  HE Je il & R = RAEYHL
AATBUA ) .

1.2 7Hi&

1.2.1 RIRIEBEME RATFEIREE SR
FURIRL RS 100 g - L™K £ SUREI I RS R P
IR BRAf - DR FR T80 I JRR e , /N JL =k B2 1 A

PRSI R B AS IR I 5 0 [, T R R 28 110
mmHg (1 kPa =7.5 mmHg) J5 , a] UL £ JI5 2 7 25 i,
SERGE D AR R, MR RS A5 DA I B 3R, Il A5 i
LT, 60 min J5 72 AT VRO /5 B, DT 22 12
IGHR e, B2 R ek A 1E 7, AT UL £ JEE 8 i v 52,
DR RS 2 1 2 , RIRT A5 s D) 57

1.2.2 E#RABIRMHEE 4550 F RIRI
JGH6h 12 h 24 h 48 h % 72 h BtiRsk,40 g - L™
22 I H I 1 5, e I i R EE PR IOk, — HORE
B, A, AR RRRAS AT TR R AR
W HDVH A TR LY R, B 4 ~ 5 R YT R
—ik, U JEZy 4 pm,

1.2.3 HE $& AU B 2K, BFARR G
46 min, BZE/K WPE I U, IR 80 1% EhIRI A
3k, EORIK W R BETRRS K s Brren e, R R
B 95 % W AE 43455 oK ITRG I K , — R RGE B,
REREES i, S W AUsE T s

1.2.4 SRARKELEE ALY 60 CHER 2
h, kS 2K, B BT, AR 518k 3% H,0, THER N
PEVERT AL , TE 5 1L 1003 B PSS
P Caspase-3(1 : 75) H#i Bel-2(1 : 200) fF$i Bax
(1:200) —47,4 CyKFEHA ;RS 0.01 mol -
L™ W AR 3R 9% vl i o v, IS bt K R 2 5 B A4
DAB 0, SR AR R E Y BB EIRG K, —H 2R5E 0],
s S B o DA A OSSR R R 4 ~
5 gkAEELLY A, 1 EGE P Caspase-3  Bel-2  Bax [H
PEAE AL

1.3 Zit=%AE  RHISPSS 16.0 Giit 31748
TR AT, T T i GRS DL B = Fn i 25 ROR
T5 T ERORE SRR 2R T 22 20, I FE R
SNK-¢ 65, P <0.05 h2: A Gt 2# 5 Lo

2 #R

2.1 HE FBFFR HE JL 008 /58 IE# 3 4K KR
WL S5 R BT , 25 2 A AR D) S5 8 5 e L PB4
KRB RIRTJG 6 h 12 h AR 2 B M, 24 h )5
IR TR A, Al 2 2 M 32 T 0, o AT BEER L



R BB EE 20174E8 A
Rec Adv Ophihalmol

378 8
Vol. 37 No. 8 August 2017

http .//www. ykxjz. com - 703 -

W T TR LB, L O o 24 0 i R A i 2K 5 25 0 20
6 h 12 h 5t 1l -8 13 2 40 L K b B S 0, 24 h

48 h 72 h 415 i FE-E v 4 40 HE S B K ph ey
A AR g (E 1) o

Bl 22K BRI HE G ol ( x400) o A S IEH 0 B , A0 100 5505 2 40 A TR A HEDU) , HE 50 8 5% , WL P00 JS 6 )58 5 B D)y gl il -9 V4, RI-
RLJG 24 b, AR AR A A BN, HESUZE AL, WA IR 5 C 2542, RIRL Ji5 24 b, R4 2 A M A5 e N, 810 4 55, 0 R0 I J

2.2 BAKXBMMIZEM Caspase-3 EARIEME
€ TEFRT B2 R B I 35 4 Caspase-3 FHPE 4
M5 /b, 35 1 Caspase-3 FH 1 41 Jifg % o (102. 89 +
18.97) 4 « mm ™ ;RIRT 5 6 h, e ifi 74 3 20 1 99 L
{litk Caspase-3 FHYEANMBAERETE S 6 h JF 4RI N,
24 h KRB R BB BT T 25 W) 20 4% i 18]
PRI TE AL Caspase-3 FH L 20 i &5 btk 25 /> T i afi
PRI, 2R A T B L (2 P <0.05, )L

K2.31).

2.3 ZAARUMEBd2 EAFEWTH EH
X REZH A 1] DL R Bel2 FHPE4R Y, Bel-2 FH M
NI ECH (1634. 45 £345.26) /> - mm 2 e 1L P
A4 RIRI J5 6 h Bel-2 FHPEANA T 4R N, 12 h J54k
S /0,24 h [ B BARK s 2590 1 & I 1A] A Bel -2
FEE 20 B A 38 B 3 22 Tk i PR T AL, 2 R YA 5
B X (PR P<0.05, LK 3 .32),

B2 A2 R BRI Caspase-3 S FAHYRIK( x400) o A HIEH A AL, JLF AR WGk Caspase-3 FIPEAHAE; B Sy i 7 7 41, RIRI
Jai 24 b, A WK ARG Caspase-3 [HYEANML ; C 2542, RIRT J5 24 b, a] WA AT 1 Caspase-3 FHPEATML . i3k 751 1 Caspase-3 FHYEZNNE

&1 RIRI [FAERERZHESE Caspase-3 P4 b3

(n=6,%+s,/ - mm™)

215 6h 12 h

24 h 48 h 72 h

{7 (IR ARG A 561.15 +37.19* 853.85 £97.18*
EaLyE 318.64 £55.17* 622.23 +107.45*

1522.61 +84.36 " 1258.90 +98.30 " 809.82 +94.33 "
1333.58 +107.32 " 808.93 +67.13 " 567.83 +40.56 "

P1g 0.000 0.022

0.047 0.000 0.000

TE S IEE X R L, * P <0.01

B3 AARBAME Bel-2 H I AIRIA ( x400) o A Sy IE %S IR, A0 100 000 22 3 40 M J22 R AL A% J28 T Lk Bel -2 B4 5 B Ay ife o, 77
FEAL,RIRL S 24 b 22705 40 M2 0 N AZ 2 T LA A0 Bel-2 BHTEZRN; C 92540, RIRL Ji5 24 b, A 204 Bel-2 FRYEZNNE, B35 2 T SR AHE

T, FikR Bel-2 P40
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2.4 FAKXRUMEBax ERARIEHTH EFX
HEZH K SRR I i Bax BHE 40 M 4570 , Bax FH 1 200 it %
J7(108.59 £29.93) 4~ » mm 2 B FEHE: 41 RIRI &
6 h PR AN )Z K N A% Z 0] L Bax FHESNHE, 24 h
%= 2 RIRI [FA[E R 8] 52 &40 Bel-2 PRI ZHAEEI LL 52

IR B8R K, 48 h FFUR T M5 245 21 45 i ] 45, Bax
FH AN XY /0 T Bl i P R A, 22 5398 Git2¢
EN (YR P<0.05, K4 F3),

(n=6,x+s, +mm™?)

215 6h 12 h

24 h 48 h 72 h

e I PR EZH 1246.94 +31.57 " 1141.58 +60.01 * 1083.07 +45.50 * 879.94 +£54.71" 756.95 +108.65 "
2 1372.65 +40.74 1348.19 +37.47% 1265.91 +30.38 " 1262.71 +16.11* 1247.83 £52.04 "
P1a 0.002 0.001 0.000 0.011 0.000

T SIER X IRALIEE, * P <0.01,"P <0.05

B4 ALK AR Bax 3 FAYFIE( x400) o A SyIEH XKLL, JLFAR N Bax FHYEANL ; B o Rl P2, RIRLJG 24 b, AT BG4 Bax
FHYEANI ;s C N 254 4H , RIRTJS 24 b, W] WLACZ Bax FHYLANM, B3 /D T Bl A TEH . #7 L4878 Bax FHILANR

%3 RIRI FAFERE =R &H Bax [HIEAREE LR

(n=6,x+s,p +mm™?)

215 6h 12 h

24 h 48 h 72 h

e I P VE 2H 899.82 +71.39* 1653.28 +113.31*  2379.08 £200.74*  1352.40 +104.35 " 855.72 £29.93 *
EyE: 638.72 +96.16* 1126.45 £89.92 " 1976.34 £83.98 951.54 £79.90 * 578.99 +80.26 *
P{H 0.005 0.001 0.000 0.000 0.002

e FIER X R L, * P <0.01

3 it JEEVER AR Z — o AT, IO A A )

NAS J& F iM%, R MR TR R
OXENKRUG %' 45 K BUR T HEST NAS, & 3K BUI
AV rp g i A 2D, B RS T NAS [
EAER . YU 2RS0T NAS X /)y U Bl i T o
PRI VERT, B NAS BRI /D IMLVE H KA Z R
G R T R, WD T NE 4 2 0, BEAIR
Caspase-3 HY7K-F-, F W] NAS A LA ] ke iy 108 1 J5
(O IFAN A T, SHAHAR %573 1o 7 K U i,
FHE T WA LT NAS X Bl i P53 v ) g il
YN A VE R , % PR NAS 1 LT B i B 405 , 3
) K U e o P RE R O e R AR T A S
NAS FF KB RIRT B b, DLEAAH 5T NAS X K B
RIRT J& 490 P9 it & 44 Je P A~ 3 VE

7 RIRT H, A g T2 i i) E 2B L2 —.
Caspase-3 JEANMEIA T- R R ML R EH, LHRILT-E
1, 30 S LATCIE P Y Caspase-3 B IAAFTER) . 2440
Wiz B A F Y RS s M T RS S,
Caspase-3 15 1L A% B 7% 1 Caspase-3, 7% 1'E Caspase-3
{E24 Caspase-3 BTG ALIE L, TR0 Ty A F rp 2
AR H IR AT )t Caspase-3 (176 PEFI
MR O, BRI 15 P Caspase-3 J2 3] W 4 it 7 7=

DG Caspase-3 FHYEZNMI 35, RIRT J5 6 h, %
P Caspase-3 PRI B2, T 24 h kB m7KF,
Bifi e 2 T B, BH RIRI (%) & A SR T- % A OG , iX
Sk — 5, 4 NAS THUR , 25120 45 i ) A4
T Caspase-3 FHAH: 21 35 4 35 /0 Tl iy P08 332 401,
$27R NAS A4l RIRT A B A RS 400 B 9 P 1
W5 R, Bel-2 G R AE P T2 R rh ol 25 ¢
B . Bel-2 SR B B AHTM T A, AT LAH
A0 2R CORE T 2 40 M o, 0 ) i U T R S
i Bax AR TR M, Bl 5 Bel-2 iR PR LS
PSS A5 BT IR R A, B854 Bel-2 36 1, {2 i 40 i
02 C gt dpn iR, e " . AT,
25421 RIRIL J5 6 h Bel-2 FHMEAIIETF 46 TR, 12 h )5
YRS/ 24 h [ 2 EARKOF, W3 2 T Ei E
4, $E/R 2 NAS T Bel-2 Hx 26k B 5 ik i i
HETEA RIRT J5 6 h B2 4 )2 S N A% )22 AT L Bax
PAVEZNMD, T 24 h kB RKF, 72 h R 25 4 %
I I) A5, Bax [P 200 A 349 J0 5 /0 il ol P 2, U]
1 NAS FIFEFH T Bax #5 H RIBFEAR, $275 NAS i
RIRT B X B A T BT 7T i S 2k Bel 2 2R
FIgR, [R)Es, 0] Bax 85 I8 A 56,
( T~%5 % 708 1)
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