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[ Abstract)

concept of strengthening glucose control and the wide application of insulin, the incidence of diabetes-related hypoglycemia has

The incidence of diabetes is getting higher and higher, and it has become a global problem. With the introduction of the

increased gradually. Sustained hypoglycemia will lead to various acute cardiovascular and cerebrovascular diseases. However, recent
studies have found that after insulin induced hypoglycemia, increased blood sugar by exogenous glucose will lead to more serious cardio-
vascular and cerebrovascular damage than the hypoglycemia state, especially to the brain. Similar to ischemia-reperfusion injury, the
concept of “glucose reperfusion injury” is proposed. However, the mechanism of cerebral injury caused by glucose reperfusion remains
unclear, and it may be related to oxidative stress, autophagy, calcium ion overload, activation of calpain, and polyadenylic acid
diphosphate ribose transferase-1, etc.
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1.1 SU-mEUBHEHERKE

AR U T | A A 2 20 A 4 45 ) i AL
41 N3 P %A (reactive oxygen species , ROS) A= al{ i
Z 0] WAL RAE M, F= A= % A F B (nuclear factor
kappa-B,NF-kB) | F14H i/ 2 (interleukin, IL) | J}fJgd
IRAEE F (tumor necrosis factor, TNF) K FAih 48 SiE
¥, TR B R AE O, (R AR M R T

0 S TR O B R PR — A% AT 2 ( reduced form of
nicotinamide adenine dinucleotide phosphate, NADPH )
SE ARG — S A A e, 2 A ROS 1 2
B, NADPH S G R0 3 BE IS nT i Uk ROS B2
WFFE I, RSN 5 1 22 IR &2 28 75 5 A ARl 1Y)
R P ZE 2NN, T8 25 T AR PR 1 L S 4 P
NADPH S A0 B 13 w5 S B K7 T, O FEA i
ZAA A AR S FET N i P X 4 05 B R 1) A
DX Il S 5 A v v B ) 5 ik T U0 B, B AT LA A
LB G C S8 O i 22T Y NADPH
EALE, TR T BB G ) (calcium disodium ethyl-
enediamine tetraacetic acid, CaEDTA ) fH 1F 8¢ 7K S Tt
)5, NADPH A AL IG VE AR, 9 — A
RIS K BB | 25 7 ) A W P e S
AN RSORS00 1) 41k o7 b 75 i R i TR A i
2 T X R G AE AR ) R

TERIEIERTE R 1 h N2 IR T2 1~ 2,
5~10,10 ~ 15 mmol/L, Ifil 4 F = i &£ FE AR 20 (1 ~
2 mmol/L 4) BN T v e e 4 (10~ 15 mmol/L
) A A UL P A 2T AR T A
RN kR R BN =Y S S N = LS B u R ST =R A1V
W RPN 2T . AP IE LR, 45T S T Il
WS, nT VA EGE M [E] 26 6 F 1 (soluble inter-cellular
adhesion molecule-1, sICAM-1) .8 F i % If £ F2a
( 8-iso-prostaglandin F2a, 8-iso-PGF2a) Fl 1L-6 % 5%
718 PN B A0 B S A K- 1 R 5 ATR I P i — 2
ThE B A T A DU A0 A P R AR 3
LA AEER 28 8 N A IS R, S [e)
BT AR R G E

ALY I AL (superoxide dismutase, SOD) /2
— ML, T DL ERALA Y AT T g,
ML HG T A A P AL T i ( manganese super-

oxide dismutase, superoxide dismutase, MnSOD )

T B A Ak W B 4K 8§ ( copper zine superoxide
dismutase , CnZnSOD) P Fli, MnSOD f77E T £ ki {4
FEFT b, A B 00 E R AR 9] B T ny T RE, Rt
MnSOD {4 348 588 B0 55 40 23 52 M LA AL Ak B 4
AEBT AR ZR P, ARS8 35 0 4 L 25 3 I It AR
YEI , 5ARH T OWE 2 BAH LU, R B T s i
Y E (¥ FH 78, MnSOD 35 4 1 8 TR DR A A
WERE T S HUABTE AL RE T T R, 40 A 2 GBI
JEE Y, 5 A R A M43
1.2 BHE

WA o 1 38 W AN B RO SR A8 A A T DR 1Y
— P PRSERL] 7R E SRR N E AR
AL ANk B4R BTG LT dERR AR MRS . AE A
b AR M) (LG T RE SR 1Y A M g | R T
WO EAR B SR A A ) e B g JO0UEE 4 36 ( B e fA )
SRIG SRR G TE B A W AR, 3 28 1 FEFR
FWRIE s, AV A A P 1 R P K A il
fiff | 7 A B itk 7 D AR B ] T R 401 R =
R ##F (adenosine triphosphate , ATP ) F ;= A= | —J5 T
AL G B AL OB, 55— O T AT AR A
TIRE S 0 4 L 25 B 1R AT B 1) AR B, 2R A A

I WAL T 1 Bl B 5 18 290 A G, B At pl 2R
APPSR JEEAE O I AE B ARG M/ RAREPE SR
LA RS RG ,  F Wi 5 A 38 ) U AR DG
1 #2%# 3 (microtubule-associated protein 1 light chain 3,
LC3 1) m 4 A1 X 1 2 4% 3 ( microtubule-
associated protein 2 light chain 3, LC3II) BFEALRF1 B 1
REAiE 0 JES ) 7K F-, T B 5 422 3k 25 11 (sequestosome-1,
faIFx p62) e i, Le3 M & L3 T /LC3 T HfE T
55 p62 K- T i1 A2 W K I g3 e 0 o ) T
FEpRI X R R A AT R
J& T A EREREE , AR N 1) T, p62 JKF
Fe LC3 T Fe LC3 T /LC3 T e fE T, 1 Wit &t i 40
il [ A 2R A0 L A T A0 PR I AT 25 D e A
FERETE S, A WD RE A2 0 ful 44 25 200 B 1 52 SR I
FIiJ5 JoE4ERy H S N RS, E T S IR T
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REAR DI RE . A2V IR VA R AR Y E 2R L
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ZUE MM B F1 D 2 —ME I T8 A i g5 R AokL
AN AL, TR AR C BRI &
FIi ( caspase ) i fE Bk, Hirf caspase3 J& —Ff i
THATE A B, B0 5 AT 51 5 DNA £ mRNA
(messenger RNA ) Z4fif 243 [ 5 1 B 240 M1 S o
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o VS Tt A ) i 1 3 3 S i) W B3 ) 28 2K 1 il
PTG caspase3 i T,
1.3 HEHEAT

PR T2 22 R DR A A o A S R, X i A
Bel-2 ZEJ% | caspase KR IS C-mye 395 5L N
P53 4, TS BRI R AT BB S VF 2 500 1Y & AR
PIAHIG, Bax H1 Bel-2 72 Bel-2 Z0% H i 1o 40 g =
Y PR 22 5L A Bax 0 4 i 0 T2 £ 2EAE T T
Bel-2 AT K A A . 4 Bax HE 1K
WG I RE R 2 A I S LRI IR BEE B L, X il
I PE T LR i ik Fas 2 BE S RN &R (O
HEMMPER o AERNYIEG G) MZORLA R
PG caspase , 5 F AL T,

WEIE s, AW 0% o DR i 18 R 2
i Bax/Bel-2 (1 FLAE B 5 Tt o ANEIE A
JEAE Bax 1 Bel-2 3X P8 T2 48 11 1Y 2R IB A, fin s
TR TR . SGELHE O(forkhead box 03,
FOXO) # 5 R 7 B A il 48 28 ¢ v 40 i i o A )
RERY SCEEIA AT . FOXO HYAE 3 el 4 45 22 1 4
MRS, B ROS TR, 40 i i Ty &l i
F I 2 5 F0 L2589 Jie A 0 G 10 8 7 R A1 3 2
f£. FOXO &MY 289750 2 — 2 W e e LT 3
P4 ( phosphatidylinositol 3 kinase , PI3K) / & [ {4 fif
B( protein kinase B, Akt) %%, W5~ , 5ARAGT
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i 5 5% TR A OB R SR PR ETE B RN (A
Ommol/L ] %) Wi HY ¥ R W Fp 2k 6 h, R & A4
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AN LA o B 5200 A 4 W R <5/ P E T 5 S 1Y
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fiff B m¥ D i1 U1#]) Bid ( Bid gene) /5 caspase #KHfi
PEANAIA T 32 RS B R RS A A B
WIEPEREAR, HSUE AR B M D Bk /b, H3hn
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MR AT PR — W TR AZ WE 5% B 1 — 1 [ poly ( ADP-
ribose ) polymerase-1, PARP-1] 75 24 DNA #5175 1% &%
v, BRI DNA 81 47 JF 38 i3 57 4 DNA & &= HL 4%
( DNA B2 35 F AR R ) 245473 B (0K £ ik DNA
B85, 1t DNA B4 PARP-1 i 41 F % A IR
T B LAL , F DNA S (BRI R 45 14 &
A I AEE DNA 9485 I 8755 DNA 1
s WEFE R PARP-1 B B2 f DNA F9 35
DI, SR P ATE T 2 WA ) PARP-1 AT ¢ A1
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K 45405 1 4L DNA B2 D6E .
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TR AL IR BRI CoA, 2 5 A RE =104, E3
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L EE, BOAH 2 a-KGDHC 7726 1 14 4 ( reac-
tive oxygen species, ROS) YA, 5353 i FiE
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R =AY ROS VI ROS (7= Al 5
AT A SCF , ROS 1] LAf 4 28 40 i A (A B |
YRR T A5 5 32 AR, DI 2l P9 U5 4 B R 1
AR, ROS By 7= A= 38 1T DL oA 4 28 2R G0 e s
R~/ NI AR M, AT — FR B G E o RN, R
SAER TP RO IS I R B4 B R 2 il /L el
240 «-KGDHC 7% 5, AN T 0f 28 41 Bl 1) fig
AN, Rl 2 S E A AR ROS A=A, fiE F
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2 FaARhHETE
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A2 B I W 460 2 W P T A i 43
ST —SE AR SE T, AR A S O i 1 ot A
Uh J& , MR b T A0 R G Bl 2 2L s i), 45 51 R
KT B (>9 mmol/L) Alid 18 (<1 ~3 mmol/L)
B R s b 25 20 B A R L B ATTIA R AR o A
Ji, A8 e R T s IR AR 2 AR AR P T
Wi, Ax B Y el ol R RUA SRR S |, 4>
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IR 87 R P A A UG 2 2 b 22 5 fl B 4 4
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MBS S 1 /NI PR IR S 3] 1 ~ 2 mmol/ L, 5
PRI B4 e 1) 4 2 B 7K SF- (> 5 mmol/L) A LY, 9870
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2 T MWH - 2 0 A e I , 20 3 2 DI i b B A B
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Shin 457 B 5T 7R, 4 40 PR TR IS B K
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FRAVTHHE D 3 T g 153 475 T B 2 T P88 A4 A 1 1, 3 R
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I i 3 25 0 P T e R, 2 P Bz SR Ak 1 A
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C 1 GLP-1 [ 3 A RE T 47 i 52 fife P08 1 5 | A P i

E 1L AT
3 N %

RAVL T e L PR U ARG MK S 25 o 4 -
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