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[(FWZE] BrY  WESHER 0G5 HIBD Az K BRAEA [ A 8] 50 S ZH 2 [ WEAH DG HE 11 Beclin-1 %
LC3 MR8 b, FFRITHEMEBE RN LR E AR LW, ik K45 7489 108 H Sprague-Dawley K fl
BEMLAT AT AL . HIBD HAIEAREZEL, 4136 K, RABRKE Rice 857 HIBD R HFRAHE L
M35 S BRAEAS T 2540, ATHCEANEL; FIE R AEAAER 1 h TIEEESFENEZR (0.5 mgke) .
BRI TR RIRIVESE IS 0, 6. 12, 24, 48 72 h If i) S5 BRI WS IO, % F Western blot 546k
R ZH 2 Beclin-1 K L.C3 TR AZGIAI7E L, 458 HIBD 4 Beclin-1 75 4 2 WA 2K 4H Beclin-1, LC3- T
FIRIKOTHIMN 0 h A G T, 24 h BEAFE(E S 1Y% ; HIBD 41 LC3- T A FFRA/K T 0h A HF &, 12h
ARG 1Y% . ST AREMLL, HIBD 2H A R34 Beclin-1, LC3- 11 2R 1 3RGA AT AEAS I ] s 1 1 25
ThE (P<0.05) ; 5 HIBD 4IAHIE, &% 12 h I LC3- [T FIKFAb, FiAEE 240 &I E] 5 Beclin-1, LC3- 11214
TR BT (P<0.05) o 4530 I 2NN 2 B am Bl e 8 B A T, e A A 2 RE G A WX
— Rk, [ MELRILRIZE, 2015, 17 (4) : 400-404 ]
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Changes in expression of autophagy-related proteins, Beclin-1 and LC3, and effects
of rapamycin on their expression in hypoxic-ischemic hippocampus

LI Rong-Hu, YU Lun, MIAO Po, DING Xin, SUN Bin, FENG Xing. Department of Neonatology, Children's Hospital
Affiliated to Soochow University, Suzhou, Jiangsu 215000, China (Sun B, Email: sunyu628@126.com)

Abstract: Objective  To observe changes in the expression of autophagy-related proteins, Beclin-1 and LC3,
in the hippocampal tissue of neonatal rats with hypoxic-ischemic brain damage (HIBD) at different time points, and to
investigate the effect of rapamycin (Ra) on the expression of the above two proteins. Methods A total of 108 7-day-
old Sprague-Dawley rats were randomly divided into sham, HIBD, and Ra groups (#=36 each). The HIBD model was
established using the modified Rice method. For sham rats, only the left common carotid artery was separated without
ligation or hypoxic treatment. For Ra-treated rats, 0.5 mg/kg Ra was administered by an intraperitoneal injection 1 hour
before model establishment. The rats were anesthetized and sacrificed to collect brain tissues at 0, 6, 12, 24, 48, and
72 hours after model establishment. Changes in the expression of Beclin-1 and LC3 proteins in rat hippocampus were
examined by Western blot. Results The expression level of Beclin-1 in HIBD rats began to increase at 0 hour, peaked
at 24 hours, and then declined thereafter, similar as those of Beclin-1 and LC3-1I in Ra-treated rats. The expression level
of LC3-II in HIBD rats began to increase at 0 hour, peaked at 12 hours, and then declined thereafter. At all time points,
both Beclin-1 and LC3-II expression levels were significantly higher in HIBD and Ra-treated rats than in sham rats
(P<0.05); except LC3-1II at 12 hours, Beclin-1 and LC3-II expression levels were significantly higher in Ra-treated rats
than in HIBD rats (P<0.05). Conclusions  Hypoxia-ischemia activates autophagy in rat hippocampal cells, while Ra
enhances the expression process of autophagy. [Chin J Contemp Pediatr, 2015, 17(4): 400-404]
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B A L ik A BRI 4 % 9% (hypoxic-ischemic KB F AR E 2 3~5 min, FARE5 058 K FUKL

encephalopathy, HIE ) & [l 1] 25 8 il 42 5 35 i) ik
A B Il PR R 458 495 (hypoxic-ischemic brain damage,
HIBD ) PE¥G . HIE A& B2k LY A i
7 HLAF 16 # n] R B 02 3l 7 RS L IIRE L R
PR R G R o T T R i
(R Il 2 SR X, RGBT R AT 52 25200

HIBD ¥ M52 e i B #2224 45 RE AR
R N O R e s AP A 8 I g L 225 G N
SCH IR . AU T M BRI R R HIL
IAIFFE 2R I RIRYY HIBD ok T B AHEE, (AT
ZHRRGRYT B MR, A WRTENA B ARZE B E
AT 7% R T SR I ke ot P T A 0 4 TR DR A
FRATTRFERT IOCT H ETE HIBD FR AT,
HAE HIBD /KPR AT A 15 BRI
2 52 56 30U 5 4 8 K B HIBD B8, R HH western
blot EERIN [ Wi AH I F Y 3 8K -F 284k S A es
F0F H WA G R IAIE LR, AT i — 25
TR LAY A LT, A HIE R — 2P RG
I T GBI 18]
1 MREGE
1.1 WK SAE
B 7 H % TG HF 22 9 I R (Specific Pathogen
Free, SPF ) Sprague-Dawley K 108 H, BEHEAFRR,
KE 11~14 g, t BB SRS WA IRTHE L
FIGA [ VFATHIE SCXK (97) 2012-0002]. Fr i {1
BT el BE R A L. SR BEALE T 12 00 IR T
A4, HIBD HMEH AR RA, 4 36 H.
1.2 SEEEH

Beclin-1 Z i E—Pr ( 3EH Cell Signal A H] ) |
WSS A HEAEE 3 (microtubule-associated protein
light chain 3, LC3 ) Z5ifE—4T ( 3£ Cell Signal 23
A ) . B-actin Z5fE—Pi ( £ Santa Ctuz 2AF] ) |
FEHEEZR (£ H Selleckchem 23 5] ) . IIFEPL R —
Pt ([ Santa Ctuz 2] ) WFEBTRTT (BF}
EWEARNT]) o
1.3 SLIGHEEYH &

H3 IR Rice ¥ ™ il £f: HIBD R RUBEAEL: Sf7
A RSB AR, A7 ST U0 i B Ze
HURBIIKIFAT IR K AEZEHL, 86010, R

TE 37 CHHIRA IR 2 h, ARG E T 37°CKIBH
) 3 R R, A TR 8% A ARG
K (8%0,. 92%N,) 2 h, ARG /5 45 o (1) sf a] 55,
W 0h, FFnl Bk RS H R, BFARAS
B M BRI AT LEF, RN IRALE; &
A2 R A AER Y RIERT 1 h TR S S &
(0.5mg/ke ) , RFARLF HIBD 4 A HT T 1E I
T4 K PBS IEIBOEC,
1.4 IREARESLE

PRI VRS 5 BT 0. 6. 12, 24,
48 .72 h 3 6 M) A, 4520 23 R HR 6 UK R
UK b s A LA MR SheH 2L, ATV 1Y EP 45
JGE T -80°CI%LE, HT western blot Il 5E o
1.5 Western blot EHE[id

M —80 CHEAR LKA TH IR AR AE T Eh A 21,
S5 B W, BV Al B AR AR
(10 L) HEAREA FAE, R 70 V LR,
17 2R 121 v 45 Jie A 4 8 T 38 AL AR B B R 90 VL
FE, fEERINE A ELA R PEIX . B E T
PEUK PRI, 90V H AL 1 h, BT EG, 5%
JBEHE W3k £ 2 h, 45 Beclin-1. LC3 —$i
(1:2000) . B-actin—H{ (1:3000) , 4°Cit;
FE—PUK, TBST L 3K, 4K 10 min, fIA
1:4000 LK 1 h, TBST Vel 55 28 Bt 5 .
HARAGREUE S, iz H Image-Pro Plus 6.0 [F1%
SYBTEAEHT S B IS B KB . L) Beclin-1
LC3- 1T 5 B -actin 1 JK B {H HE {E ) % Beclin-1.
LC3 A RIB AT K,
1.6 HITFENH

i FH SPSS 17.0 BEt R AR - 7 48 124 43
Bro IEAARTHE TR S £ bR (Rxs)
TR, ZHILEBATHRZE ANOVA 5387, 2HEW I
FLHER ] SNK-g K565 TR I E 408 (%)
LKon, ZHBRHRITRE, P<0.05 82E5%H
ST ey A

2 #R

21 KRIESEZ Beclin-1 FRixWITK
Beclin-1 HHEE 1 45547, 7T 60 kD, 4550
TN, BHALE 6 AEFE] A AY Beclin-1 85 ZEIA/K 22
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SWA GRS (P<0.01) |

HIBD 2H 185 A 25 R 41 78 6 /> 1] 55

HRFARMLL,
Y Beclin-1

A RE U T, H 7 24 h 1k B g

(P<0.01) ; 5 HIBD #HAHL,

AR R AAE 6 1

B 18] 45 Y Beclin-1 25 [ Z2 ik Y0 B T ( P<0.05) .

WL, 1,

22 KRBSHELRLC3 RIEMEN

LC3 P 2 45

F16kD (LC3- 1), M LC3-

Oh 6h 12h 24h 48h 72h

M AR 14kD (LC3- 1)

11 25 4 I 7 A

Beclin-1

Oh 6h 12h 24h 48h 72h

PEENC I8 P AR, MOk BR Le3- T K
AR LC3 K. R BN K ULTE 6 B[]
MUY LC3- T A RIAK T2 RA 51245 &
(P<0.01) . S5F A4, HIBD 4 F15H A%
RHAE 6 AMIHE] S Y LC3- T A k4 W,
HIBD 417 12 h ik 8 m b, BRI RALE 24 h ik
F| =g (P<0.01) ; 5 HIBD ZHAHH, B& 12 h i}
[ 550, LC3- I 7R AR R AL A H Ay 5 I a]
FRYIH R TR (P<0.05) . WK 2, %2,

Oh 6h 12h 24h 48h 72h
Beclin-1

B-actin
BFARA HIBD #H TR
B 1 Western blot iZEEHNFHKRIFDSHLA S Beclin-1 EEHRIE
F1 ZEAKRIFDEL Beclin-1 EEFRIEKTFELLE  (x+s)

215 AL Oh 6h 12h 24h 48 h 72h
BFARA 6 0201 £0.023  0210+£0.018  0.197+0.020  0.205+0.018  0.208 + 0.021 0.204 + 0.022
HIBD 21 6 0.304 +0.014" 0374 +0.018" 0478 +0.116°  0.634+0.156"  0.439+0.123"  0.448 £ 0.116"
EEEA 6 0.449 £0.032™  0.565 £ 0.027""  0.696 = 0.129""  0.828 +0.190™"  0.649 + 0.059™  0.554 +0.122""

FA& 164.910 415.625 37.057 30.078 23.978 20.136

P1{A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

e a mnSHFARAMLIL, P<0.01; b7ss HIBD 441, P<0.05,

Oh 6h 12h 24h 48h72h Oh 6h 12h 24h 48h72h Oh 6h 12h 24h 48h72h
I(,% ]I Lc3 I
BFAL HIBD 41 W
Bl 2 Western blot X EEXRNMBZHAKRREDLHLAH LC3 FEAFRKIE
F2 FBHAKREDAHALLCI | EARIEKFELEE (xxs)

215 AL 0h 6h 12h 24 h 48 h 72 h
fRFARL 6 0.097 £0.022  0.119£0.036  0.111+0.035  0.110£0.026  0.119+0.016  0.109 + 0.020
HIBD 4H 6 0.256 £ 0.050"  0.552+0.081"°  0.694+0.103"  0.613 £0.052"  0.540 = 0.054"  0.456 + 0.072"
EEEH 6 0.386 £ 0.066™  0.681 = 0.095""  0.713 +0.086"  0.766 £ 0.123™"  0.624 = 0.056™>  0.553 + 0.099""

FAH 51.084 91.368 109.066 115.210 208.423 63.553

P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

H: a R SEFARGMI, P<0.01;

3 it

HIE J2: I PR [l 7= 1) 2

b 75 HIBD 4Lk, P<0.05,

KBRS B L AR

JLEIR, BORAR BT AW . HIE AL 322
2 kA 5 R iy 2H 2R

s, ARG R R
FRAT AT R AL A 8473, T ¥ A Dy 2 B AR BT IC AL AN
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] YT RE AR, AT R Akt B SR, TR
R i A R AT 52 B2, e S R B OCE EE
BRI LB A S A R e B AR, Hrh 3R
L A& KR WA ELAE T R SE e B, il
W5 ISP 1Y LR ik — 2D By im ARG Y7 BA
B S, AT JUAR A W B R SRR R LS Y 55—
S A AR R

Beclin-1 F1 LC-3 1E 4 FIMEA A, T #E—
FERREE b | Wk R EUFEE . Beclin-1 J2 /¥
B AWEIEF 6 (Ap96/Vps30) TEMFL SN b AY [] R
Y, ©R AR IERT T, R
il F AR I, 38 HA Y B W R 1 e o B AT
FIWRAR IR I, i B AR i B, DA [
Wk, AT LAULAE A WER G b BOR AR T A
S BN R T ARZE 6 AN TE] S Beclin-1 45 F7EL
BNFRIZKCPERR, AFETEV] 22 55 11 HIBD
2H Beclin-1 5 [ & wE Y F IR B 5h 821k,
Bl BB B 0 ht2, Beclin-1 2 1335
BIJF4G BT, 2 24 h ik BIE(E, H A&
REERTFRAMIL, ZREAGITEEX, RV
HIBD 2H K FUPE 232 B AR U, ILARAL T
WORSIFPR A R G R A AW

LC3- T2 WA I ok 7 g I —Fh
LC-3 2L sh Py 2 i el ATGS 2 X iy Rl
& FWE IR BE bR IC . LC3 A LC3- T ATLC3- 11
PARIIE, J3 00 AL T F BT A WA i
LC3- I & &1 2/ DIE R R b R 74y A
WEiE i, 7R ECIAE P, LC3- M 1Le3- [
TR — 26 T ARSI A AR T AR 4 P A5 A B T A
BA LC3- 1T oKk, Biidee, Haw
EVE2E5; Wi HIBD 41 LC3- M&HEHRILH 0h iz
HITF R, FE 12 h ik B i, RS iR AR A
FK, SIERTFARE R B E A, 2253
Aaits Lo AER SIS D2 A
Wi Ji 20 J5 B BT A LC3 i 2 F AR R T 455 i
JEARY LC3 (RPLC3- 1T ) my%EAR Rt /2, 2 A WGPk
BEGRHE AR 2 — o LA LZ5 SRR Carloni 45 I
Ginet %5 " [UHGELE A4

AR KA WA I FEMEGE X LEA
( mammalian target of rapamycin, mTOR ) J&—f &
BG5S 1, mTOR /E R A W) 35 74
FEHAE R H G A S B WA b P52 s i r

R i a7 ) A AR R S SR =
mTOR V51432 FFPHI T A WG . ARS8 0 B
WARE AT IUT 100, % S e [ 3% 1k A R G 2
AT, SEEGZE SR B, HIBD 4 5E NS &
ZH 11 Beclin-1 I 0 h R ILRHE TS, £ 24h
REE U, BRI KRB, (RN
RY eI g B (AR & F HIBD 41, 2%
SAGEE Y, LG BRI, FinEER
ZHAH L HIBD 2 AE BB ] 38 T, BR 12 h X
— b, HAbEE] S 2 S A SR L,
HRPE N TR AR IR T A X — A

[Fi) Fof 74 ST 360 3 & B0 7R A B R 4L LC3- 1T 3%
KT IEAH L HIBD 4H4fEIR 2 24 h, Beclin-1 RIATE
HIBD 415 & indE R4 B £k L2, milt
[ A AR . B XX AR 4, mIRER A
Z&: (1) Beclin-1 fEN AWERY A B0, IO
FAE F R IR J5 AR R B ] s G5 T MR
TS5 2505 T8 Y H WEAR A LC3 Rk mt iy 3gn.,
(2) TEMAEE R LM IS5 A MBI, FE
a0 G S5 e T 2 A L A ORI R S
mTOR ZWRLE G5, FEAHIE RS A, M
MR 2R 4 M A WK T R BE” RS, )
RSt i R 5 LR W ) SR R e R B ] K
FIEH AME “BIE” R, mhsEmnE R4
LC3- I s R 4 .

A GE AR RO BRI —
T B B U, M A S 2 SR S SN AR R
FU, A AR i R I O W R AR ok b 3
MM PTREVRE, L2 AWERFER G R T, A MK
SR I A M T A S L, A R T
AIETZ . AT LLUE E WERE AT DAAE S — Fl B A8 BL 1
AR P 558 AR A X A0 s B i 8475, AT DL R
i Sk sET M AR — R TE
s AR LU IS A S RE R — e R L R H
K, RFERR o R 2 AR VE A, AT e 2
AW G A TS 7 X R AT —
FFE I )

B2z, AMES 5 AR RS S ) 5 R
R, R A ShA R, TN R ARG R — i
H2: [ e LI 2 75 % HIE AR e, sl it
1A TR A IE TR, R T — AT R
FERFRRL I )
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(& % xx w#t] and GATE16 localize to autophagosomal membrane depending
On form-II formation[J]. J Cell Sci, 2004, 117(13): 2805-2812.
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