Advances in Clinical Medicine IGFRE2£3ERE, 2021, 11(7), 3158-3167 Hans Xl
Published Online July 2021 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.117458

FARREZRS MMM REPTEEXMER
Tosit R
T, BELA

e KA R R Bt N RE, Bl e
Email: 1061799012@qg.com

Weks HiA: 20214F6 H19H; A HEM: 2021487 11H; KA H: 20214F7H22H

R

FRBREER S s IR P BE NS ETIMER, FREBEEREAFHTUEF, TSR
MR A P R TS SR AL NI AR RS,  #As SO S0 S etk M b 20 P AR iR Y IR BRI R AL L BA
KXFT3. FT4. TT3. FT3/FT4. TSHX}E ik i i A 2= o B 35 TS MRS ma f b 76 B R IRBGE X Bl B
ma IR RN DAL IR, BN SH FIR AL ER L B

X 5in
FREER, SWEsiEmES, HE

Research Progress on the Correlation
between Thyroid Hormone and Prognosis
of Acute Ischemic Stroke

Xiaoyan He, Yidong Xue

Department of Neurology, Affiliated Hospital of Yan’an University, Yan’an Shaanxi
Email: 1061799012@qq.com

Received: Jun. 19”’, 2021; accepted: Jul. 11th, 2021; published: Jul. 22”d, 2021

Abstract

Thyroid hormone is closely related to the prognosis of patients with acute ischemic stroke. As a
new predictor, thyroid hormone can provide a monitoring index for the prognosis of patients with
acute ischemic stroke. Therefore, this paper reviews the changes of thyroid hormone in patients
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with acute ischemic stroke, the effects of FT3, FT4, TT3, FT3/FT4 and TSH on the prognosis of pa-
tients with acute ischemic stroke, and the effects of thyroid hormone supplementation on the
prognosis, aiming to provide a theoretical basis for related studies.
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1. 5|8

SR AR N A v e A JE HLAARIE R Y T T 0 - SRR - BRI 51 PR AR R R, [
SR A N A B AR Y RO BRI (AR H TS B — IR . ASCE 45 A | A AR, 3
FNCAUT LTI RETT: (1) P 4 A oo FFCBR R BR i . A4 Sk i i 1 g 24 v 6 A o AR
R K AR A S LR (2) HORIREEN SR SR I LN A s 520 A48 HUIR BRI AR Sk sk
i A e U PRSI B ELAE IR (3) b7 HOIR ARIEG Uil A6 rb 535 T FRORIT T3k e kb 78
FEODR IR0 20 U R i 24 B8 T S M R U FA AL o 25t H RO T FOIR BRI R 5 S g A2 i 26 o T80 1)
FHRPERE FEILREAT T4, N BLJE 0 FE AN 78 HODR IR X Sk SR i 12 g 2 r 268 T 520 ) B AL
3R PRI T 5 ) o

2. BURBRAR
FURMRAE TSH RIBCT £ RIPROM TR, 2045 T3 1 T4, MWEARFR 864> T4 161 EE (F

FF#AL N T3, H T3 WG ME2Z T4 #9 3~5 £%, AMEIL T3 1 T4 FE LR MG S GFE, B
LI B 3 4 A B2 e A 45 AR 2R 1w

3. BUMEER I 14 N EE o R BRI R RSN
3.1, BEERIN R ZE o B E R A R BRI R KR

USRI 2 R AR S AR H A 0 T R B 1 RBP4 AR AR AE, LR B, ATS R
FHR ISR R, FERWW R, (1) H4 T3 N, S8 =MAR IR ERR(TT3). FI3 R,
ANFE T4 B TSH 20255 (2) £ TSH FF%: FT3 FIFFE TSH FF, TT3 FREAE TSH R, o HARIRER(TTS)
NEEFE TSH FF%: (3) £ TSH Jhim: T3. FT3 FFEFE TSH Jhim, TT3. FT3 RFEFE TSH Fhmi[1]. &k
B it A g 25 p AT 51 S I BRI S LA E(ESS),  FL 3 BRI RAF 5508 FUIR IR B R ACE 2%, (HHCRIRT)
REIEH, AFEK T3 LG 1E. K T3 1 T4 ZEE1E. & T4 ZZA RS, HHK T3 LA EE N L, RIK
IM3% T3 B FT3 /KFRE&. T4 BRREIE R « TSH IEW . IR Z 0 FEUESE, ESS Al kAT AIS i H
fibfE R, 0T AIS B TG BA B Z WA E[2] [3].

3.2. BtEmMERZEHBEEFARRRERKLEHNER

3.2.1. MERAS
S B PR 2 b B R R L B R T W i, R R - SRR - BORERAE VEZ BI04, T4
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TR, AN E LA T4 18] T3 HeAbig e R B RERG, BEM-SEUDYS T3 /K-F FFE[1] [4].

3.2.2. TEM - EFIhEERE

(1) 2PESRIE A o B LR L SR SOK AL 5> T IS PR R A, ] T4 ) T3 4%
A, BETIAE LG T3 KT KLU T3 BSOS R X AMIC T3 FRA W] LA B SRl A Q2
(2) BESRI A 0 A o 1 7 LI K i R B ST R, R ESRE L, INLZIA T - R, 3
B W THRE AL, AT MR T3 T4 KPR T IR IE SRR 5 1 FH 5[5 ]

3.2.3. HliERIBEEWL
St B ot o 2 e g I PR R I I LA A B R R AE S ER R (b, LR AT A )
YKEF G, BERIRE R R AR, S ECRIRIRE R KSR, 58K T3 [6].

3.24. HIFAETFE5

T B [ 2 ST g A v IR 2 2 FR AN B IR T A S WA AR 6 (IL-6) R AEIA F « (TNF-a)
LRI, FTREFEL CRP Fhim LASANHI T F Fefid - ik - FURAREEME, 855 T TSH X2 HUR AR
TR R (N2 SN, 3R 50 TSH 43 bk IR BR Th e IR 5[ 7] (B 7E B e 20 b & 3 op, A%
T3 FIEREAR ST i 2 6] B BR R PT Re G B T ARk b AE SR ML T3 1d B A B 22 3]

4. BRAR BRI X m iR 1 2 o O R i

B 24 /NI R 72 /NI Sk s ik 0 A o R I TSH /K I e vl DA FFORBR DI RE Ak TARAR
WE, AT AN SRR, AT A KR [8]. E5RH 0 HUIR IR AL A SRSk
PR A i R TR BT — € IR

4.1. BRRA RTINS MMEE B E TE RN

4.1.1. FT3

FT3 /KF5 Sk s i M o 25 o 2828 TS A R RS 2 [BIAEAE AR DG, TR R FT3 BM%: A
i FT3 HHBARS Sk i A e 8 3 AN H I Th RS J5 FIBE T 3R BUIRAH OG[9] [10]. BT R IUELAK Y FT3 15
BB EZEM DIRe s ARG, M4, FT3 EXTHUS RARIsEmabEE FT3 ERPERmE 1] AR
WM E] FT3, MiAE FT4 80 TSH, S5HZEMIHRETEMSLASC. A R MERRIBERIER T, &
PESIR AT S EUMNE FT4 #4008 FT3 Bk, 1XFR B FT3 ) f& 500 15 il fe bk FT4. TSH FlLE HUR iR
BERMAS BEHUR. 1 ROC /iR, TINAS R Be s 5 i SHE N 2.29 pg/mL, 4T IEH SE T
BR[11]. AW REE R E R, M TSHFT3 K P2 Sk s i i 26 v B3 5 3014 R TiUa 7 s R &
H. TSH Bt& FT3 X Zth Sl i PR i A6 o 253 R (14 2R) F0US (0 T 24 B s v 1] 1 £E I PR HR IR T RE IR
FR 2 e i A B A b B B TR, WDAA T3/FT3 AT A5 0 2 145 AR5 12],

4.1.2. FT4
FT4 /K15 SR SR IR A o 83 UG A R RS RIEH G, TG A R 8 FT4 Bim(13].

4.1.3.TT3

TT3 /KPS SR AL A5 o R AN R TR RS 2 [ 2O o6, BUA A R B9 TT3 BAK[9]. A
WHREIR, 15 65 281 65 % DL LB, SR T3 Lk B PR SR LI o 26 o J5 D e AN R T3S Fr Ak 57
M ZR[14]. WFFERY], BARE T3 EoKTFONBER AL IR 3G B PO B S BRI IR R ™ BEREAS, 5
Jibi 2 H i DREAS RS RS ARSC[15].
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4.1.4. FT3/FT4 EL{E
TG A K3 FT3/FT4 ELE K9],

4.1.5. TSH

TEZ 5 B N AR A TSH /K5 5 11l PR &5 ARG [9], W14 TSH (I REIEIE PR FFR IR D) e RGR )
Th AT e B 4 () T REAS R 12]

M2, BEBrim i ae b FT3. TT3 M FT3/FT4 HUAl B 241K, 18 FT4 KPR E S HUE A RAH
%o T3 M T4 MUK RS A A DIRE, AR, EATER 5 RS H A . 78
AL, K2 H T3 (80%~90%) 2 i ik B AL AN T4 Ak MR I o TEIGROECIRAS T, X PG A 3 i
BRI, T3 HKFREE, T T4 BKF ETF. T3 B TE2E T4 B =20 T, Bk T3 RAAE) ZAEMA1EH
1 EZHRIRS R, OFTE RGN, K, 752G kR 3T, T3 7K1 Bl g2 2 m
AT ) E R R [9].

4.2. BRBRHRTBUNSEREZE R BETEREEERILE

4.2.1. {K FT3 BERSMERMMERZEPRRERP . BNk L R G

AIG R I, AE K BRI/ PR A A o, ANJRYE T3 A1 T4 $2 5 7 & AR 7 e PR P 48 FR K
(BDNF) A5 J5t 41 a6 P 4o 42755 2 I8 7 (GDNF) RIIR B o A I 70 45 SR WA, 7 2 87 K o 50 fok A 2
(t-MCAO)HEPE/IN AR A Hpr, 5 T3 w] a1 i 557 ) B2 T 40 B oK 2 Hh /Kl T8 2 -4 (AQUIP 4) 3%
R RIRIRREZC S AT IR 9] [10] [11] [16] [17]. #0Hi] AQP4 JE[KIFRIA T HER T3 LK M EHEMIHLE 2 —
[18]. FEMGH M AN PRERI A, T3 A1 T4 0] 38 b ) U T 5 I 240 B P R SE A R AR T2 SRBU S AT PEAR G
REERRFNE . M) SAE SN G IN ATP 77 AE[9], el G PR #2405 5 4k A P 4% . PRI HED, IS
FT3 BE 75 SRS R i 26 rp 5 2 4 DI 2 AR BRAR RN 4k R M8, S BUR E I BUS[10],

4.2.2. {§ FT3 ¥ mMA SBR AR

—IUF M SRR, FEF AR 22 HAR IR T e JRGR 1) S i S PR i 25 s b SR, B SRR Sk R O
., BRI A L= ETME0]. GRS FUIRIE T3 8 3 AN 5 AL 0t 28 70 R0 fise i 48
IR AR FE M R ORYE R [11] [1813X — ML AT DURE Stk s i P4 i 2 Hh 1 fi5 A R AR 1LV FT3 /K
R AR R

4.2.3. (€ FT3 #P5IS MR RE P ERREERIEE R4

o XU AR K I A AL P T o AR DXREAEL 1 K & O BB B, B ik ) m] 2 AN
— ARV EBIHIAEL[10]. T3 XFFB L T0 077 A2 A DL 8 BB A T I N R [ 11 ][RI AE,
FT3 KPR 3 n] RE 2 A8 SV B I 1 i 4% o 5 RIS 52 R 4052 B4, T T BUR 22 1 D Re Tl
JA[10].

5. M ERRBRHRENBIEMED B ETROARER

(1) T3 F1 T2: AHIFECEUESLFRIREER T3 DUERERGUKRBURIC T 45 T, BA AR FIHTK
AR . AW T A 0 R K v 50 Jk D 2 (t-MC AO) Al K AN (p-MC AO) B AR SRATT 7 e I 128 i
Arfo FEMIAE R -MCAO R UL B ZAREAU R 25 0/, Kk [RIIRF s SR, #E p-MCAO BEALH,
B MR T3 athb. T3 X -MCAO /NRIIFHAZTIRER B 0% . AL, AT 7 T3 RIR LM
AR T2 AEN AT MCAO BRI T o T2 ReA sl ME AL I A AR B B . X et 7T (e ik &
P i A R R BRBCR B IR R A B8 1 kiR 16].
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R, WHARBHEIEH, T3 X -MCAO It & -4y E F il e Ak A ThRe 4 T ot . ShW Sk i i 14 i
AP AE BRI FE R, T3 XS R L M A b S G R ITE A, EIGIna &E TR T, RSN IR AR E R
N, PREALE TR TR, AR R = [16] [19]. B, BRFIEM T T3 /&5t fa Al 3 HL
i, I AEREIE 2 KT IR % A FIAS S M TG SN G B 2L, A BT K R = B AN T Rek 52[20]
WFFC R I T2 78GR L3 25 o /N BB v LA B s i P & R R K g 1, 97 R0 T3, [RIRE T2 L
T3 I HIRIRERENME £ [16] [21].

(2) T4: Rami I Krieglstein (1992) &3, R E MR T4 v] Jk/ 6 M0E B D4 i, Can
ORI SR I R G e B % oAb, T4 B R IR R IEAT AR ) Cir B Fo75 BRI 1 58 Tk
LA e i M A 453455 [22]

(3) TSH: SKVORTSOVA 252310 545 B on, AIS 5 24 h (W4T TSH B E A T ol A 30k &
HHURIRBEER AT, MK T3 ZRA KA %, 2% NIHSS o[ 1].

TH A2 H XURTA 3534 VB ) S8 R 15 I8 7 o H BT8R = TH (8RN 26 Hh 5 Dh e W B0V LEN L AR T
A B FLVPAG TH 7E SRS i B4 FH[20] 0 SRR RN 78 FR IR B AR = 78 2 RSk i i 47 /s
B o LA w22 R P AR (18] 0 HRR BRI R VAT BRI T K0 20 ik P 256 5 110 o 2 PR 2 S 488 A 98 JE FH 4
MUBET:, A B TR AP EE 75 A R IE[24].

5.1. #FERRERE RS BMERNZE B E TS {EA LS

5.1.1. EEBERNF

A FARIE 7 2Bt v N A b B R A S T3 ML 5 RE S T3 78 K b i S DR 414 Y 3 23
It 5 TRal Il TRAL £56 A F[25], WRFCVPAS 1 e AR S I 5 /I SRR 17K PRI R IR . — T FE i
FAE K AMEH I I ZE(MCAO) [26])F 14 K, 5R3ZZ R0 AR AE A K2 2 A6~ 3RAH B, BEAEARZ O )
TRA1 Rikiw/b . WFFCERIL, HAhEFEMLL, TRAL 7 ANFEFEAZ OB EW . 28 LA, RATK
PG R 1M 15 5 N R TR FRIEM e, X AT ReRG ~ & T3 5 Sl EB/EH . AR FE40 )i
R T TRal A1 TRAL, XFTHEHINN T3 4HMAZ I [27]. 5 MCAO [27]RJ5 14 RIBF T4 R —2L,
TRal F1 TRA1 FE# 2 70 AI I IR e S B2 T 2 I 4 1) S R 35045 e i 60k o SRTTT, £ naive BRI [28]
FHRHPEN GFAP BRI %A R TR WA, iR TR Feik 5 i FOROR 10 A T e G s, T
VBN Ja S 78 1) 6 A

5.1.2. & TTELHFI

MRAE B AE  E, RE CHI SR SR, SRR I RETE R . R A RN A P S SE AT
20 AR S S i 128 DL R S e v, BT UE B T3 15 n] BB AL AT BEAE A EE L R O)
YR A AL [20]. M RIEA S EREhATE29], FralRrd )G, W R RN, MiEwE
B AR [30]. FRATMHELH] T3 ALFE ) Thy1-YFP /N BRUR J5 JZ (00 5 186 0, %5 a1 A2 7 A5 B0 ] ] X3k,
KEMT BRKE . BATVKIAE T3 G970+, LERESE DX S 1) SR 2 B 1S 0, 788 s bRl )
BN, RO T3 EACE A LT TR E4[20].

5.1.3. HERMATEBERANE

B EGHEF T 5 flRT 5 9 synaptophysin Al synaptotagmin (K] 7KF, 33 15 Fft 2 1973 1) 8 5 4o 20328 5 1)
BEAR31][32] [33], 4 T3 APEA/NER SRS KK synaptotagmin 1 F1 2 ZKFFR38 N 2 RF 1 40 2858 )5 B it
REZR 3G N, 1% S0k SR mT RESE N SR AR RRE[20]. XK T3 JBId RN, DL /D b 38 RE SO it
PEMAT . BRI, T3 WAl 0E /A synaptotagmin 1 F 1 28 fib v 47545 15 1) BH[20] o
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5.1.4. ARERAYRME R RALH

1 228 A 368 (1) A5 2880 S ARS8 0 R i 0 4 SR 1) S A S R, X R O R BAIE I 48 iGluRss
AMPA FI NMDA 1% s DhRER I [34] [35]. F56 b, P RFES B ERBEE AMPA Z14[36]F
NMDA ZZR[20], iXEEAF k52T M R L i R sh IR B 9%, RILTE T3 BT I/ RS SE & X 35
AMPA ZAREHE GluR2 /K- 1. AMPA 2RI %E GluR2 1i# AMPA SZRIhfE. #PZe Ak 13 F 5 fh m] 94
PRI SCEETTTHI[37] [38], B2 BT8R f5 M (1 XA M3 DA 52 [20]. A HFFEHRIE 10 uM (1) T3 Hifg
T2 G391 /N N B M S Al J5 FERATR NS B R SRR MR I BRI A 06 . Sl e, RAMB ARG S
T4 28 G [ % 1 i P A 7 52 0 e R T RS R [40] [41] [42]. B I FA RS 5 [36]
[411F098/> GABA #iil[41] [43] [44]7EIZ S AAIE 57 J2 AR 1 SR R s - $if e mT LU/ iR 1912 30
WA . BIEFCIESE T XG5 30 PV/GABA 400 (19980 5 ThEEIK S 2[RI AH DG [45]0 BEAh, LR #
MCAO Ji5 # ik N\ i # 15) 78 )0 25 T 40 M [46 | FEAIS 1 B2 it PV G S B PR B A8, I 5 1 ik le R A 2 Ty
BEMRE A X, Bz, MIREGRERT T3 /S A2 o ML E 2 X [20].

5.1.5. i85 CAl REEFRETIERAINE

T3 e S CAL X4 E JR K T (BDNF. GDNF)J& [KZik, fsh itk 25 th G a7 1 [47].
HHF TR tMCAo BEALFEAT SLIGPEAT (48] [49]. fESMEMGER I F, W5 CA1 X AEHRL B 1 Mk i f5 1) 2~4
KW RS K PEAIAETI[50]. Genovese 25 N EIEHITF T WAESE T tMCAo THIELS CAl XM EFH A
T (BDNF Hil GDNF)I{JRIE . X P L 3 BOX Lo 2278 77 8 R IA M ™ B HREA[21]. Chen 55 A[S1E—FS
LR S FE PR Y, BDNF S — 22 4 | V7 IO 00 14 I3 40 (R AP 2 A4 97 254 - Duarte 25[52]8F 5 T GDNF
FESR I 0 A 2R o Sui 28 A[S3IESE, THs id /5 80 745 5 15 BDNFE, Hhn 7 15 % K it
24 Zrf BDNF 2 [K (1) %3 . Campolo 55 A [5418 722 WA, idi 26 b 5 ICV 5T T4 wI3G N & CA1 X BDNF
1 GDNF RNA MR AKF. ERLPHFFH, Genovese ST T[22], T4 i Hixi & Hp P8 v I Sk i
BRI . 45 R0, T4 B HUIE T RIHT R ML 5 Sobk i i e i 25 ok SR 404U NFs (BDNF Fil
GDNF)[J£ ik, SRSk MA TR . AT Ts RAESE, T3 WHEEIWHE S CAl #ATlAEEEE,
NI R TT R T3 A B i i 24 o 1 380897 B b A A Th RERE RS S AL 1Ak [47].

5.1.6. 85 CAl XEEHEZTHETLHH

ARG RER, WEMLEREDS CAl XEEHE PR ER . SEld i, T3 dAmiHEAmsit
ks> . Rami fl Krieglstein [47]/8F 788 8, R RIRH T4 ]l i sk M5 S o i . 4585
N, SEUMAMLL, T4 LRI 50%. Losi & A\ [4113RE, FEIEELH T3 425 Ry ks D
SR REAR T . K, T3 M=lEIE R AURIE R LI HS S 5 3 b R4 4 28 70 A0 I 5 41 i 4 52 28 =R
BHE[54] [55].

5.1.7. KB R0 A #EF /R)RG AR IEHLE

BLJS T4 J677 T DUERS R S 52 Sl i B (VRS IO . R ERIN: (1) T4 PLhwskin; (2)
tMCAO 7EH I 2 i G S SR R A, 48 T4 tmeao ACFRJG,  RIAT R0/ e din 20 25 1 e i A e
JRANAEIE A, (3) T4 XM AKZLZ INOS 1 COX-2 FRIEMIFEM; (4) T4 WA T Bl fix 20 23w 408 92 K]
FHIRIE, (5) T4 25 T il KRR Bel-2 IR . MCAo 7 B 45147 K iR Bax £k, & T4 b5,
XU . (6) T4 SIS AP & p38 MAPK fll PKCd B, Z5HE/R, MCAo i S
1k p38 MAPK /K-FTHe. T4 41535304 p38 MAPK Bieit. M2 EHIFIRIE, Zhang Z[56]) % —1i
AR ALS B M+ T3 KRS A TIREA RAHC. AT, Hiroi % [57]8F 78 R BLER RS T3 AT LA
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BN PI3-kinase/Akt 1 BE G, BEMAIRESRIIIT . JEAh, BRI T3 AlEE 5 eNOS [57]4H5%
{140 0L/ 7 SRATL 1) PR AL Jeb P i s KL PR afiL s o RLE, il 25 1 ) schemial #5528 T3 (1458 AT LAy 1 oG 2
HRSEAR[47] . BIEAS A OB TSRS THs skl 251 A LHI RN 2 T FERE[54] [58]. BhAh, FOIR AR mT il
WO R 0B, S8 i A Y K R 4. IR IR K S S BEARBRE . RERR AR Th A DL Kt 4 A K
DRl -~ 55 22 P 4838 R DK 1 (0 73 WA 2 DA OG[10] [11] [53]

6. &g

SR SRR A T A AR R LSBT R - SRR - ORI T SR ORI R A R, B
RIUNIE T HUR B S EREIEESS), Hor, AR T3 ZRE1EHR AT I, SUEMGAC o 8 AR HUIR IR K
AR R 5 REECRA . N RN - AR ThRE AL MR L. AP T2 5SS, FRIREER
AR USRI i 2 o B BTG A AL — € RS2 (1) FT3 A5 Sk s vk i 26 b 583 U5 A R A
WL 2 [EAFAE AR SR (2) FT4 KT 5 SRS R i 25 8 TilUa A R B0 XU S IEATSR; (3) TT3 K-FAI
SRR A A AN RS KU 2 ) SR UG (4) BiUS AN R FT3/FT4 LWEBAK: (5) fESH i
PWAELIRE TSH /KT 5 S IR PR E5RAR S FURBRBER (224 AT 51 AP 28 DR I7 57 IR L FEAG ol 7 A
Bl T R A R /KEIE 2R -4 (AQUP H)[RIE, SR K, RIS SR E R TR i NER4H iR
AN — AR A B SR IR T R SOE N, SR (k453 7 ) (4K A ki 0, RE TR
VAR5 EMA RN FNE A, FR, SRS AIRYE RN E LR T, SBURZER U
iR X TREMAETRBES T T3, T2 I, BAMERIGUKIETE. ShPmise sh iRt &
B, T3 sk sha TR, Sl 2B FR R, RAMBRAR R AE SN, R R E IR A TR
i, R DIREAF RIS . B, BEFCIEN] T T3 T OB MR A T T, IR GEHE IS 2 /KO 1 B A
FaEMA TSN INLE B R EE, A BT KM R Z EHMI AR . AR T4 a8 i i a0 i
MEoitn, WERhaITE N, RAAMERIER, SCRININE KRG e IE. 45 F TSH BiER
IRIT AT R R HUIRBR KT, MR T3 SRE kAR, B NIHSS PFor. shmr ek, #b
FEHRARSCR 2 2 5 2L N ALE ML Ao ML phe SRAbAT & AR IRLE] . B 2RI R A5 &
JpLAED S S CAL XFREE TR TAE IS 5 CAL XA o R AR ML R G 52 sk i 11 7
TEWR)G BB A 50, SR e Sk s i 1 fo A o B I U

FI BT FE 2 W FRAR AR 5 Sk i A o 28 TS A7 AE — e OAHORME, IX O DU Sk s i 12 i
A ELF TG, R T AT SN A, ViR — DA T SRS R N AR R FiUS RTT T A
JilAle

E&WE

FEZ TR H (2018CGZH-15).

SE

(1] FER, XIEEE, 255, X, E4%, BRE, EMERE, B2, SMW. FUIRIREE KT TOAST 201 5 &2
PR N A R R TS (08 SR TLT]. S Lo LA 44 35, 2020, 28(12): 40-45+51

[2] XINEEH, PRIMEL, EA&4, X, kY, FRR. G ERERH E FRIR AP UG g ]. o EIEREE A,
2014, 42(12): 45-46.

[3] Lamba, N., Liu, C., Zaidi, H., Broekman, M.L.D., Simjian, T., Shi, C., Doucette, J., Ren, S., Smith, T.R., Mekary, R.A.
and Bunevicius, A. (2018) A Prognostic Role for Low Tri-lodothyronine Syndrome in Acute Stroke Patients: A Sys-

tematic Review and Meta-Analysis. Clinical Neurology and Neurosurgery, 169, 55-63.
https://doi.org/10.1016/j.clineuro.2018.03.025

DOI: 10.12677/acm.2021.117458 3164 I IR = =23t e


https://doi.org/10.12677/acm.2021.117458
https://doi.org/10.1016/j.clineuro.2018.03.025

/N, BEER

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

WM, A, TEMW EWFIRESSEMESAEED]. FESEHERZ, 2015, 10(5): 77-78.

g, ¥4, B/, L I 25 R IE 25 KPS BRI 3 7K1 1B %) RO A58 2 28 2 2 20 Jik s Ao A A B B 1 50 3R
BEFC[I]. S A O Ml of 3978 4 25, 2018, 26(11): 37-41.

ISR, BUEE, SAER, WRAE, VR, EER, IUEH, 2R, dhE, SRRIT. MU R E R A S Ay
AR SSMELT]. TR EZESESE, 2016, 36(12): 2906-2907.

B, SRk, MiF5T, MR, BEDUE, SO SRR A bR I FT3. FT4. TSH KPR AL I R & X[J].
HrE 4R B2, 2016, 23(1): 64-66+70.

ARG, S22, KR ShA I FAR BRI KO A SRR A T A E D], VRS ER %, 2019, 3103):
334-336.

Jiang, X., Xing, H., Wu, J., Du, R., Liu, H., Chen, J., Wang, J., Wang, C. and Wu, Y. (2017) Prognostic Value of Thy-
roid Hormones in Acute Ischemic Stroke—A Meta Analysis. Scientific Reports, 7, Article No. 16256.
https://doi.org/10.1038/s41598-017-16564-2

Suda, S., Shimoyama, T., Nagai, K., Arakawa, M., Aoki, J., Kanamaru, T., Suzuki, K., Sakamoto, Y., Takeshi, Y.,
Matsumoto, N., Nishiyama, Y., Nito, C., Mishina, M. and Kimura, K. (2018) Low Free Triiodothyronine Predicts
3-Month Poor Outcome after Acute Stroke. Journal of Stroke & Cerebrovascular Diseases, 27, 2804-2809.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.06.009

Suda, S., Muraga, K., Kanamaru, T., Okubo, S., Abe, A., Aoki, J., Suzuki, K., Sakamoto, Y., Shimoyama, T., Nito, C.
and Kimura, K. (2016) Low Free Triiodothyronine Predicts Poor Functional Outcome after Acute Ischemic Stroke.
Journal of the Neurological Sciences, 368, 89-93. https://doi.org/10.1016/j.jns.2016.06.063

Dhital, R., Poudel, D.R., Tachamo, N., Gyawali, B., Basnet, S., Shrestha, P. and Karmacharya, P. (2017) Ischemic
Stroke and Impact of Thyroid Profile at Presentation: A Systematic Review and Meta-analysis of Observational Stu-
dies. Journal of Stroke & Cerebrovascular Diseases, 26, 2926-2934.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.07.015

Chaker, L., Baumgartner, C., den Elzen, W.P., Collet, T.H., Ikram, M.A., Blum, M.R., Dehghan, A., Drechsler, C.,
Luben, R.N., Portegies, M.L., lervasi, G., Medici, M., Stott, D.J., Dullaart, R.P., Ford, 1., Bremner, A., Newman, A.B.,
Wanner, C., Sgarbi, J.A., Dorr, M., Longstreth Jr., W.T., Psaty, B.M., Ferrucci, L., Maciel, R.M., Westendorp, R.G.,
Jukema, J.W., Ceresini, G., Imaizumi, M., Hofman, A., Bakker, S.J., Franklyn, J.A., Khaw, K.T., Bauer, D.C., Walsh,
J.P., Razvi, S., Gussekloo, J., Vélzke, H., Franco, O.H., Cappola, A.R., Rodondi, N. and Peeters, R.P. (2016) Thyroid
Studies Collaboration. Thyroid Function within the Reference Range and the Risk of Stroke: An Individual Participant
Data Analysis. Journal of Clinical Endocrinology & Metabolism, 101, 4270-4282.
https://doi.org/10.1210/j¢.2016-2255

Li, L.Q., Xu, X.Y., Li, W.Y., Hu, X.Y. and Lv, W. (2019) The Prognostic Value of Total T3 after Acute Cerebral In-
farction Is Age-Dependent: A Retrospective Study on 768 Patients. BMC Neurology, 19, Article No. 54.
https://doi.org/10.1186/s12883-019-1264-z

Feng, X., Zhou, X., Yu, F., Liu, Z., Wang, J., Li, Z., Zhan, Q., Yang, Q., Liu, Y. and Xia, J. (2019) Low-Normal Free
Triiodothyronine and High Leukocyte Levels in Relation to Stroke Severity and Poor Outcome in Acute Ischemic
Stroke with Intracranial Atherosclerotic Stenosis. International Journal of Neuroscience, 129, 635-641.
https://doi.org/10.1080/00207454.2018.1503179

Sadana, P., Coughlin, L., Burke, J., Woods, R. and Mdzinarishvili, A. (2015) Anti-Edema Action Ofthyroid Hormone
in MCAO Model of Ischemic Brain Stroke: Possible Association with AQP4 Modulation. Journal of the Neurological
Sciences, 354, 37-45. https://doi.org/10.1016/1.jns.2015.04.042

Badaut, J., Lasbennes, F., Magistretti, P.J. and Regli, L. (2002) Aquaporins in Brain: Distribution, Physiology, and Pa-
thophysiology. Journal of Cerebral Blood Flow & Metabolism, 22, 367-378.
https://doi.org/10.1097%2F00004647-200204000-00001

Cheng, S.Y., Leonard, J.L. and Davis, P.J. (2010) Molecular Aspects of Thyroid Hormone Actions. Endocrine Reviews,
31, 139-170. https://doi.org/10.1210/er.2009-0007

Gorgulu, A., Kins, T., Cobanoglu, S., Unal, F., Izgi, N.I., Yanik, B., et a/. (2000) Reduction of Edema and Infarction
by Memantine and MK-801 after Focal Cerebral Ischaemia and Reperfusion in Rat. Acta Neurochirurgica, 142,
1287-1292. https://doi.org/10.1007/s007010070027

Talhada, D., Feiteiro, J., Costa, A.R., Talhada, T., Cairrdo, E., Wieloch, T., Englund, E., Santos, C.R., Gongalves, I.
and Ruscher, K. (2019) Triiodothyronine Modulates Neuronal Plasticity Mechanisms to Enhance Functional Outcome
after Stroke. Acta Neuropathologica Communications, 7, Article No. 216. https://doi.org/10.1186/s40478-019-0866-4

de Lange, P., Cioffi, F., Senese, R., Moreno, M., Lombardi, A., Silvestri, E., et al. (2011) Nonthyrotoxic Prevention of
Diet-Induced Insulin Resistance by 3,5-diiodo-L-thyronine in Rats. Diabetes, 60, 2730-2739.

o

Jigi 2

DOI: 10.12677/acm.2021.117458 3165 I IR = =23t e


https://doi.org/10.12677/acm.2021.117458
https://doi.org/10.1038/s41598-017-16564-2
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.06.009
https://doi.org/10.1016/j.jns.2016.06.063
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.07.015
https://doi.org/10.1210/jc.2016-2255
https://doi.org/10.1186/s12883-019-1264-z
https://doi.org/10.1080/00207454.2018.1503179
https://doi.org/10.1016/j.jns.2015.04.042
https://doi.org/10.1097%2F00004647-200204000-00001
https://doi.org/10.1210/er.2009-0007
https://doi.org/10.1007/s007010070027
https://doi.org/10.1186/s40478-019-0866-4

/N, BEER

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

https://doi.org/10.2337/db11-0207

Genovese, T., Impellizzeri, D., Ahmad, A., Cornelius, C., Campolo, M., Cuzzocrea, S. and Esposito, E. (2013)
Post-Ischaemic Thyroid Hormone Treatment in a Rat Model of Acute Stroke. Brain Research, 1513, 92-102.
https://doi.org/10.1016/].brainres.2013.03.001

Skvortsova, V.I., Platonova, I.A., Shamalov, N.A., et al. (2016) Clinical and Immunobiochemical Study of Efficacy
and Stress-Protective Properties of Thyroliberin at the Acute Stage of Carotid Ischemic Stroke. Zhurnal Nevrologii i
Psikhiatrii imeni S.S. Korsakova, No. s16, 51-59.

Sayre, N.L., Sifuentes, M., Holstein, D., Cheng, S.Y., Zhu, X. and Lechleiter, J.D. (2017) Stimulation of Astrocyte
Fatty acid Oxidation by Thyroid Hormone Is Protective against Ischemic Stroke-Induced Damage. Journal of Cerebral
Blood Flow & Metabolism, 37, 514-527. https://doi.org/10.1177%2F0271678X16629153

Talhada, D., Santos, C.R.A., Gongalves, 1. and Ruscher K (2019) Thyroid Hormones in the Brain and Their Impact in
Recovery Mechanisms after Stroke. Frontiers in Neurology, 10, Article No. 1103.
https://doi.org/10.3389/fheur.2019.01103

Lourbopoulos, A., Mourouzis, 1., Karapanayiotides, T., Nousiopoulou, E., Chatzigeorgiou, S., Mavridis, T., et a/ (2014)
Changes in Thyroid Hormone Receptors after Permanent Cerebral Ischemia in Male Rats. Journal of Molecular Neu-
roscience, 54, 78-91. https://doi.org/10.1007/s12031-014-0253-3

Anyetei-Anum, C.S., Roggero, V.R. and Allison, L.A. (2018) Thyroid Hormone Receptor Localizationin Target Tis-
sues. Journal of Endocrinology, 237, R19-R34. https://doi.org/10.1530/JOE-17-0708

Carlson, D.J., Strait, K.A., Schwartz, H.L. and Oppenheimer, J.H. (1994) Immunofluorescent Localization of Thyroid
Hormone Receptor Isoforms in Glial Cells of Rat Brain. Endocrinology, 135, 1831-1836.
https://doi.org/10.1210/endo.135.5.7525253

Yasuda, R. (2017) Biophysics of Biochemical Signaling in Dendritic Spines: Implications in Synaptic Plasticity. Bio-
physical Journal, 113, 2152-2159. https://doi.org/10.1016/j.bpj.2017.07.029

Brown, C.E., Boyd, J.D. and Murphy, T.H. (2010) Longitudinal in Vivo Imaging Reveals Balanced and Branch-Specific
Remodeling of Mature Cortical Pyramidal Dendritic Arbors after Stroke. Journal of Cerebral Blood Flow & Metabol-
ism, 30, 783-791. https://doi.org/10.1038%2Fjcbfm.2009.241

Kwon, S.E. and Chapman, E.R. (2011) Synaptophysin Regulates the Kinetics of Synaptic Vesicle Endocytosis in Cen-
tral Neurons. Neuron, 70, 847-854. https://doi.org/10.1016/j.neuron.2011.04.001

Stidhof, T.C. (2012) Calcium Control of Neurotransmitter Release. Cold Spring Harbor Perspectives in Biology, 4, Ar-
ticle No. a011353. https://doi.org/10.1101/cshperspect.a011353

Stidhof, T.C. (2013) A Molecular Machine for Neurotransmitter Release: Synaptotagmin and Beyond. Nature Medi-
cine, 19, 1227-1231. https://doi.org/10.1038/nm.3338

Turrigiano, G. (2011) Too Many Cooks? Intrinsic and Synaptic Homeostatic Mechanisms in Cortical Circuit Refine-
ment. Annual Review of Neuroscience, 34, 89-103. https://doi.org/10.1146/annurev-neuro-060909-153238

Turrigiano, G. (2012) Homeostatic Synaptic Plasticity: Local and Global Mechanisms for Stabilizing Neuronal Func-
tion. Cold Spring Harbor Perspectives in Biology, 4, Article No. a005736. https://doi.org/10.1101/cshperspect.a005736
Clarkson, A.N., Overman, J.J., Zhong, S., Mueller, R., Lynch, G. and Carmichael, S.T. (2011) AMPA Recep-

tor-Induced local Brain-Derived Neurotrophic Factor Signaling Mediates Motor Recovery after Stroke. Journal of
Neuroscience, 31, 3766-3775. https://doi.org/10.1523/INEUROSCI.5780-10.2011

Isaac, J.T.R., Ashby, M. and McBain, C.J. (2007) The Role of the GIuR2 Subunit in AMPA Receptor Function and
Synaptic Plasticity. Neuron, 54, 859-871. https://doi.org/10.1016/j.neuron.2007.06.001

Seung, H.J., Hyeong, S.C., Ki, J.K., Qing, Z.L. and Sung, K.W. (2009) Electrophysiological Characterization of
AMPA and NMDA Receptors in Rat Dorsal Striatum. Korean Journal of Physiology & Pharmacology, 13, 209-214.
https://doi.org/10.4196/kjpp.2009.13.3.209

Losi, G., Garzon, G. and Puia, G. (2008) Nongenomic Regulation of Glutamatergic Neurotransmission in Hippocam-
pus by Thyroid Hormones. Neuroscience, 151, 155-163. https://doi.org/10.1016/j.neuroscience.2007.09.064

Boddington, L.J. and Reynolds, J.N.J. (2017) Targeting Interhemispheric Inhibition with Neuromodulation to Enhance
Stroke Rehabilitation. Brain Stimulation, 10, 214-222. https://doi.org/10.1016/j.brs.2017.01.006

Carmichael, S.T. (2012) Brain Excitability in Stroke: The Yin and Yang of Stroke Progression. Archives of Neurology,
69, 161-167. https://doi.org/10.1001/archneurol.2011.1175

Ward, N.S. (2017) Restoring Brain Function after Stroke—Bridging the Gap between Animals and Humans. Nature
Reviews Neurology, 13, 244-255. https://doi.org/10.1038/nrneurol.2017.34

Alia, C., Spalletti, C., Lai, S., Panarese, A., Micera, S. and Caleo, M. (2016) Reducing GABA A-Mediated Inhibition

DOI: 10.12677/acm.2021.117458 3166 I IR = =23t e


https://doi.org/10.12677/acm.2021.117458
https://doi.org/10.2337/db11-0207
https://doi.org/10.1016/j.brainres.2013.03.001
https://doi.org/10.1177%2F0271678X16629153
https://doi.org/10.3389/fneur.2019.01103
https://doi.org/10.1007/s12031-014-0253-3
https://doi.org/10.1530/JOE-17-0708
https://doi.org/10.1210/endo.135.5.7525253
https://doi.org/10.1016/j.bpj.2017.07.029
https://doi.org/10.1038%2Fjcbfm.2009.241
https://doi.org/10.1016/j.neuron.2011.04.001
https://doi.org/10.1101/cshperspect.a011353
https://doi.org/10.1038/nm.3338
https://doi.org/10.1146/annurev-neuro-060909-153238
https://doi.org/10.1101/cshperspect.a005736
https://doi.org/10.1523/JNEUROSCI.5780-10.2011
https://doi.org/10.1016/j.neuron.2007.06.001
https://doi.org/10.4196/kjpp.2009.13.3.209
https://doi.org/10.1016/j.neuroscience.2007.09.064
https://doi.org/10.1016/j.brs.2017.01.006
https://doi.org/10.1001/archneurol.2011.1175
https://doi.org/10.1038/nrneurol.2017.34

/N, BEER

[45]

[46]

[47]

(48]

[49]

(50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

Improves Forelimb Motor Function after Focal Cortical Stroke in Mice. Scientific Reports, 29, Article No. 37823.
https://doi.org/10.1038/srep37823

Clarkson, A.N., Huang, B.S., Macisaac, S.E., Mody, 1. and Carmichael, S.T. (2010) Reducing Excessive GABA-Mediated
Tonic Inhibition Promotes Functional Recovery after Stroke. Nature, 468, 305-309.
https://doi.org/10.1038/nature09511

Zeiler, S.R., Gibson, E.M., Hoesch, R.E., Li, M.Y., Worley, P.F., O’Brien, R.J., e al. (2013) Medial Premotor Cortex
Shows a Reduction in Inhibitory Markers and Mediates Recovery in a Mouse Model of Focal Stroke. Stroke, 44,
483-489. https://doi.org/10.1161/STROKEAHA.112.676940

Sammali, E., Alia, C., Vegliante, G., Colombo, V., Giordano, N., Pischiutta, F., et al. (2017) Intravenous Infusion of
Human Bone Marrow Mesenchymal Stromal Cells Promotes Functional Recovery and Neuroplasticity after Ischemic
Stroke in Mice. Scientific Reports, 7, Article No. 6962. https://doi.org/10.1038/s41598-017-07274-w

Mokhtari, T., Akbari, M., Malek, F., Kashani, I.R., Rastegar, T., Noorbakhsh, F., Ghazi-Khansari, M., Attari, F. and
Hassanzadeh, G. (2017) Improvement of Memory and Learning by Intracerebroventricular Microinjection of T3 in Rat
Model of Ischemic Brain Stroke Mediated by Upregulation of BDNF and GDNF in CA1 Hippocampal Region. DARU
Journal of Pharmaceutical Sciences, 25, Article No. 4. https://doi.org/10.1186/s40199-017-0169-x

Sutherland, B.A., Neuhaus, A.A., Couch, Y., Balami, J.S., DeLuca, G.C., Hadley, G., et al. (2016) The Transient
Intraluminal Filament Middle Cerebral Artery Occlusion Model as a Model of Endovascular Thrombectomy in Stroke.
Journal of Cerebral Blood Flow & Metabolism, 36, 363-369. https://doi.org/10.1177%2F0271678X15606722

Shahjouei, S., Cai, P.Y., Ansari, S., Sharififar, S., Azari, H., Ganji, S., et al. (2016) Middle Cerebral Artery Occlusion
Model of Stroke in Rodents. Journal of Vascular and Inter-Ventional Neurology, 8, 1-8.

Erfani, S., Khaksari, M., Oryan, S., Shamsaei, N., Aboutaleb, N., Nikbakht, F., et al. (2015) Visfatin Reduces Hippo-
campal CA1 Cells Death and Improves Learning and Memory Deficits after Transient Global Ischemia/Reperfusion.
Neuropeptides, 49, 63-68. https://doi.org/10.1016/.npep.2014.12.004

Chen, A., Xiong, L.-J., Tong, Y. and Mao, M. (2013) The Neuroprotective Roles of BDNF in Hypoxic Ischemic Brain
Injury (Review). Biomedical Reports, 1, 167-176. https://doi.org/10.3892/br.2012.48

Duarte, E.P., Curcio, M., Canzoniero, L.M. and Duarte, C.B. (2012) Neuroprotection by GDNF in the Ischemic Brain.
Growth Factors, 30, 242-257. https://doi.org/10.3109/08977194.2012.691478

Sui, L., Ren, W.-W. and Li, B.-M. (2010) Administration of Thyroid Hormone Increases Reelin and Brain-Derived
Neurotrophic Factor Expression in Rat Hippocampus in Vivo. Brain Research, 1313, 9-24.
https://doi.org/10.1016/j.brainres.2009.12.010

Campolo, M., Genovese, T., Impellizzeri, D., Ahmad, A., Cornelius, C., Cuzzocrea, S., et al. (2013) Post-Ischemic
Thyroid Hormone Treatment in a Rat Model of Acute Stroke. The FASEB Journal, 27, 662.17.

https://doi.org/10.1096/fasebj.27.1_supplement.662.17

Davis, P.J. (2011) Integrated Nongenomic and Genomic Actions of Thyroid Hormone on Blood Vessels. Current Opi-
nion in Endocrinology & Diabetes and Obesity, 18, 293-294. https://doi.org/10.1097/MED.0b013e32834abeb2

Zhang, Y. and Meyer, M.A. (2010) Clinical Analysis on Alteration of Thyroid Hormones in the Serum of Patients with
Acute Ischemic Stroke. Stroke Research and Treatment, 2010, Article ID: 290678.
https://doi.org/10.4061/2010/290678

Hiroi, Y., Kim, H.-H., Ying, H., Furuya, F., Huang, Z., Simoncini, T., et al. (2006) Rapid Nongenomic Actions of
Thyroid Hormone. Proceedings of the National Academy of Sciences of the United States of America, 103, 14104-14109.
https://doi.org/10.1073/pnas.0601600103

Lin, H.-Y., Davis, F.B., Luidens, M.K., Mousa, S.A., Cao, J.H., Zhou, M., et al. (2011) Molecular Basis for Certain
Neuroprotective Effects of Thyroid Hormone. Frontiers in Molecular Neuroscience, 4, Article No. 29.
https://doi.org/10.3389/fhmol.2011.00029

DOI: 10.12677/acm.2021.117458 3167 I IR = =23t e


https://doi.org/10.12677/acm.2021.117458
https://doi.org/10.1038/srep37823
https://doi.org/10.1038/nature09511
https://doi.org/10.1161/STROKEAHA.112.676940
https://doi.org/10.1038/s41598-017-07274-w
https://doi.org/10.1186/s40199-017-0169-x
https://doi.org/10.1177%2F0271678X15606722
https://doi.org/10.1016/j.npep.2014.12.004
https://doi.org/10.3892/br.2012.48
https://doi.org/10.3109/08977194.2012.691478
https://doi.org/10.1016/j.brainres.2009.12.010
https://doi.org/10.1096/fasebj.27.1_supplement.662.17
https://doi.org/10.1097/MED.0b013e32834abeb2
https://doi.org/10.4061/2010/290678
https://doi.org/10.1073/pnas.0601600103
https://doi.org/10.3389/fnmol.2011.00029

	甲状腺激素与急性缺血性脑卒中预后相关性的研究进展
	摘  要
	关键词
	Research Progress on the Correlation between Thyroid Hormone and Prognosis of Acute Ischemic Stroke
	Abstract
	Keywords
	1. 引言
	2. 甲状腺激素
	3. 急性缺血性脑卒中对甲状腺激素的影响
	3.1. 急性缺血性脑卒中患者体内甲状腺激素水平的变化
	3.2. 急性缺血性脑卒中患者体内甲状腺激素水平变化的原因
	3.2.1. 应激状态
	3.2.2. 下丘脑–垂体功能紊乱
	3.2.3. 机体代谢变化
	3.2.4. 细胞因子参与


	4. 甲状腺激素对急性缺血性脑卒中的影响
	4.1. 甲状腺激素变化对急性脑卒中患者预后的影响
	4.1.1. FT3
	4.1.2. FT4
	4.1.3. TT3
	4.1.4. FT3/FT4比值
	4.1.5. TSH

	4.2. 甲状腺激素变化对急性脑卒中患者预后影响的作用机制
	4.2.1. 低FT3降低急性缺血性脑卒中的神经保护、增加继发性脑损伤
	4.2.2. 低FT3增加谷氨酸盐的释放
	4.2.3. 低FT3抑制急性缺血性脑卒中后内源性脑修复系统


	5. 补充甲状腺激素对急性脑卒中患者预后的研究进展
	5.1. 补充甲状腺激素对急性脑卒中患者预后影响的作用机制
	5.1.1. 基因组作用机制
	5.1.2. 神经元重组机制
	5.1.3. 神经突触前蛋白作用机制
	5.1.4. 谷氨酸的突触后反应机制
	5.1.5. 海马CA1区神经营养因子作用机制
	5.1.6. 海马CA1区暗神经元数量变化机制
	5.1.7. 大脑免受缺血再灌注(I/R)损伤的假说机制


	6. 结论
	基金项目
	参考文献

