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Enriched rehabilitation improves dual-task gait disorder after a transient ischemic attack
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[ Abstract] Objective To observe the effect of enriched rehabilitation on dual-task gait disorder after a tran-
sient ischemic attack (TIA) and explore its mechanism. Methods Sixty TIA patients were randomly divided into a
control group and an observation group, each of 30. Another 30 healthy counterparts were selected to form a healthy
control group. All of the TIA patients were given routine medication to lower blood pressure and improve brain func-
tion, while the observation group was additionally provided with enriched rehabilitation training for 12 weeks. Before
and after the intervention, the gait and cognitive functioning of all of the subjects were quantified and their event-re-
lated potentials (P300s) and serum brain-derived neurotrophic factor (BDNF) levels were also measured. Results
Before the treatment there were significant differences between the TIA groups and healthy controls in all of the
measurements, but there were no significant differences between the control and observation groups. After the treat-
ment, no significant improvement was observed in any of the control group’s results, but there was significant im-
provement in the observation group’s gait parameters, cognitive functioning, average serum BDNF concentration and
in the average latency and amplitude of its P300 signals. Conclusions Enriched rehabilitation can improve the gait
of TIA patients, perhaps through increasing their serum BDNF concentration and improving their cognition.

[ Key words] Enriched rehabilitation training; Ischemia; Gait disorders; Cognitive functioning

Funding: A Jiangsu Province " Six One" Scientific Research Project for High-level Health Talent
(LGY2018027) ; Huxin Fund of Jiangsu's Key Laboratory of Zoonosis ( HX2003); a Yangzhou Science and
Technology Development Plan Project (' YZ2020201) ; Scientific Research Project of Jiangsu Commission of Health
(Z72020055)

DOI;:10.3760/ cma.].issn.0254-1424.2022.05.004



PR B PR A G R R A 2022 4F 5 H 45 44 %% 5] Chin J Phys Med Rehabil, May 2022, Vol. 44, No.5 - 403 -

S B I sk 1L & AF (transient ischemic attack , TIA)
SEAR BB DK EOHE- 5 16 20 Ik 2R 56 A A= S I Y 4
AR G SRk G i T 3058 & R A e T ek
20 g Je — B[] p BV o 51 & ik B AT, 355
TIA BEA L IACAL T B D RE B A, L 15 A8 58 42
A R H R AR TR S RE Az R4 )
HHIX L TIA (835 T RE A5 I 45 T £ X e R A2 1 il , 72
H AT 28 B A2 G i) — R

XUCHAT: 55 J2 46 N [F] I AT P AR R A 14T 55, 4[]
BT I8 BT 55 FA T 55 %A 55 16 S e H A
W ECE UL, Ok B g s R IR 2 TIA R
FAEPATREAT 55 I 25 5 th B2 S Bt | 2B AN e fig
R AR PAT AT 45 It i TH 7 G TIA B
IXEAT 55 0 A8 A, 48R HoA M hfedits (HH
AT B 2 SR (4 R S TR 7 it

FE RN — Tl & 5 BB Ep B
YR30 RSRS8O A N Tl RE R 52 34 A R
S YNGR R 2R AL R IR i
Bl BRI B B a8 1 2 A5 Oy 2 s LR
PR AT IBPEERR R 2 B 2 Re (HEATC T E
FREZINZRXT TIA 5 WA 5520 A A A9 52 w475 i D,
HOE BT, AT LA RUE AT 55 2D A5 A Y
TIA FBF NHFTEXS G, WL F & BRI ZRx) HAD 1Y
S R AHOCAE FH AL

XE5TTE

— WFFER G R o

PEHR 2019 4F 3 7 & 2021 4F 3 A WIE7ES K
Il R & 24 B2 3697 1Y 60 5] TIA B VE i se 5t 4, Hgh
ARG . OBFF A2 4 UM LA 22 AR S 8URIT
(1 TIA SR>, B3 YR 1 R, AL ST M
NN BIIK R GE, Z9% 24 h 5 BRI, JC AR
RESFUIRERE A Q B E Z AT HEMALT 12 ;0%
WA A 5~6 A H  BEEIRITHT 72 h 28
SCHUSE R RN FN T4 1 26 ( Montreal cognitive assess-
ment, MoCA ) PEAl 1550 4 21 ~25 43 @ F Geph ST 47
A AT R B A B s QBRI TORE Mpoi b 22
PRI L ©TC B KT IB s RGN ; OB E LHF R
XFASBIFE FIGE 26 28 G [F) 45, S8 HE R bm v £
15 : DA HARGAR I 2 3 QAT KE B ™ HE A
1355 @A R ZE AR AIRYT s @B A HE
Mal L AT D RE YO R 22 502 3 RGP S5, AWESE
] I} 22 4 M R 27 Wl R B2 2 B 48 B 22 B 2% W it
(2018021) .

K FHBEHLEL 3R e ATE TIA B35 S I
X RREH  BELH 30 1, 55 Ah, A BT[] A 2 7R 3R Bt 1)

S URKS R fEE R AR X 42 30 I8 AR 2H , A3
PREALSE . DAZ I E BIERE B TORS thge i St 22
PR QZ ZEIFIRADT 12 45 ; @OMoCATAL 1543
A28 ~30 43 @RI par H EATE, IFRER ML A LS
M ; QKA Z A B KT i g R G s 5 m
N N5 B BE B ; ©3Z 1 B X AT 98 AT e -2 25
AERIEAS . LR 3 X — SR A (FE LR 1)
GBI R, KA ERY LRI E X
(P>0.05),

R OATERS 3 4IXR—RGORHE O L

, 7 yrTTIE —

LT s e
a2 30 66.03+3.42 16 14 85.69+3.95
X HRZH 30 65.83+4.15 15 15 86.04+4.15
WMEEH 30 66.32+3.98 14 16 86.36+3.68

— RPN

AW 5T A R R 4 A2 0 S R 45 T Rk T T
2 4 TIA BFE I H A T e D se 290G 7T
FRE0RYT 12 J8, UL 2 A L ity bl DL = s B I
Ik, BARGAE LR 5T . (1) B 2B SRl ghE
A BN PE AR TG TR R AR
Mz A (2) A FE U 2 oo ml A H o i 47 DA
T S INHFHOCHY I o), G4 . OB i BB A B
H OB A sl SC R AT 5 T Qi T — LB
PAZS A B R, An 4R P sk LA Y R R A
QWY I OS8R 1Y BT, I AE W BE J5 AT (a7 0 45
AR ; @7 A N4 TE ), B 1R G5 aE, (3)
HHENGENERBED )G, T LIS O
Ui o) A kR R R 1A e A O 2L
S RF AT IE B EE LT ORI 2R U SRt 7R
DTS5 R, SR BB 58 iR 2 sh AR , iAo i m]
e TR 2 0 i 0 (8 R 3E 8, IF I ST/ N R 5
Qs B B AP S (virtual reality, VR) 15 £ i 58 & 76 1L
RS N HEAT VR RGN, ke 2B AT 48 @i T —
SERRT AR T MR T TAE ; @7EARR AR 1T 28 Mg =
BE TR MotoMed TR B 17 4114k ; @47
HAph g Ewmizshmi 5, naloR BERSE, (4) 2K
BB T 2~3 DU H B TR, B2
Zx AdE . O Z@f ol 2 ik Ty, 32 niitk)
TSI i i R B Hh R FL T I SE 5 ) A [a] gk
FTBLRGIE XK ; DA R HEAT ] F e Bis ol , and T e Feek
S5 @R A N e IR AR Te o B R A 0 R
N ; @5 F NS — L 85 T 0 F
LY PR EEREINSGE R LA RS
LR RIREFEE 1 b, B EUNZR 6 d, L1125 12 4,



- 404 - B R A SRR 28R 2022 4E 5 H4E 44 555 5 Chin J Phys Med Rehabil, May 2022, Vol. 44, No.5

= IPROERE T

TIRITHFEAET 72 h P 12 BRIP4 HUS 72 h 1Y
S3AIRE 3 4%t AT AL AR M A AT R P300
LY R R 285 % R F (brain-derived neurotro-
phic factor, BDNF) 7t Kl | B A5 I3k 447 B X 43 2 AS
VI 0B N B 58 1, AR E A 4E LU D7 T

1AM 8 RN GYENNO 8 #5 020 745
U= LT S AR L B W 115 S o e o S B iy
Ffak 208, 78 OE 303 i 22 5K 37 3 D e R R
AT, e IE TE L BT 55 AT IR B AT 55
AT IR e AT i R v i s i AT 7 B,
SRR AL 45 5 20 K 20 i 2 KO e A
R S R SR = (hRiE 22/ F- 2 80) X 100%
O TR ZRE W EE R 3 K IR IO SRS
AR HMHE,

2ANHIIIREIERE SR MoCA 2 F PP 37X % &
AN HIZIRE ; 2 A5 E A X 55 ( symbol digit mo-
dalities test, SDMT) Pl 32 & HE B I AE, Bk 2 &
P EDR A AT S AL BT A 110 M55 il sk 2
WFTE 90 s WIEMIES B M EOR 5 RIS
M5 (trail making test, TMT) PEA% 52 18 & P47 Zh BE 1
B, AL TMT-A K& TMT-B W3B43 , A58 A Z iR 4 58
J& TMT-A & TMT-B (Y#ERECE A g8 5>

3.FAHSCHLA P300 Kl . 26 I 7E 42 B
WHEFT , R W5 Oddball #2246 00 5 # vh 32 10 % B
W 320 79 A P R IR, G v Sl B R A R 80%
A LR IR 2R 209% , 1 o G AL SS R L B,
gars Ao 1.5 s, BRI Dy 200 U, I 2
SRR RS B AS PO B A b, X Wy 0 50
J&i 37 RIVE H 2 SO, A 52 a0 Y E A ARG 3 UK, 45
RBCEHE™S

4.100 75 BDNF A5 I . il B A7 4 2 25 0 I i ok 1
6 mIJf B T ARSGHEE AL E b, FE R (4 C) e
B E R 500 wl @RI (-80 °C) TRAFFFI , >R i
A 88 W 650 52 ( enzyme linked immunosorbent assay,
ELISA) i AR IRE 5 b BDNF #e ™

LS8 R R EN

K H SPSS 22.0 WGt it2# A itk A7 E0HE o At
FFEESI TR TR (2 £5) R, PN B L
T ECTORML [] FE R FHACIE X K56, 3 AN S 4F
W% BEAK 2 [] He A R I ST REAR ¢ K, 3 Sk Wk} L
BERFPAN R 22087, IRk AT S 5 2 EA R, P<
0.05 BnEFHAZIFFE L,

# R

— THHT G 3 XGRS R L

THT 2 20 TIA BE TR T AT 55 20 28 Il
EESSHAMEF B TS H#E L (P>0.05) ,HY
R L, & D AR S 5D AR S ok ) I
Hhn(P<0.05), £ 12 JAIRYF A, K80 2 41 TIA B3
HKHAESSHIE S EEA R ZR I EA S22 E X
(P<0.05) ,{H IR ER 4 5+ s Seoxd B 2H o g, Hob
AR SR A K AR S R AR AR Y B 25 MR (P<0.05)
AAREHE W 2,

THUAT 2 41 TIA B3 75 AT BUE 55 25 25 K s
HAEBES AR 23 TG T2 5 L (P>0.05) ,
H5ERA LK, KM HELEESHIIA I
5 (P<0.05), 212 HiRIT)e, R 2 41 TIA BETE
AT UL 55 25 MK 2P 54 S 80ds b 5 il B 41
)2 A HA G5 8 L (P<0.05) , HUEH %
BEER T WRT oo B4 1 B & 038 (P<0.05) , B
BRI 3,

R2 THIET G 3 4IX AT ARG AT A IR EE R LA (2s)

5 s H i (m/s) LA R E (%) LK (m) B RAE TR (%)
B F i iE I 0 i i R Fs i) s
{aFEZH 30 1.19+0.05 - 4.18+0.98 - 1.18+0.08 - 6.75+1.98 -
ot BR 2 30 1.1520.07 1.16+0.09 6.95£1.24*  6.98+1.25" 1.16+0.13 1.14£0.11 0.48+2.44*  9.64+2.68"
WELZH 30 1.14+0.08 1.17+0.06 6.99+1.25*  5.11+1.01% 1.15+0.12 1.18+0.09 0.93+2.43*  7.57£2.04°"
SRR RITE RS LB, 2 P<0.05 ; 55 BR A T HiUR iz, P P<0.05 ; 54 N T AT HL AL, © P<0.05 5 -8R o B

£33 THHTJE 3 DX EHATIUE S ATHEE MRS LU (74s)
5 % B (ns) LA ( %) BAR(m) BRI (%)
- il THE T T FHE T + fils + i s
e REZA 30 1.10+0.09 - 8.18+1.01 - 1.02+0.07 - 6.97+1.08 -
X HR 21 30 0.80+0.10*  0.78+0.12* 15.08+£3.97°  15.38+4.07° 0.73+0.12*  0.74£0.13" 17.68+3.92°  17.11+4.16*
U 224 30 0.79+0.09*  0.92+0.11°"  15.18+4.42*  11.95+3.42*"  0.72+0.10*  0.84+0.11?  17.5624.05*  13.06+3.73%"

T SEHEAUAH AR LA, P<0.05 5 S50 BRAL T BIUF LA, P P<0.05 ; SN THIRT LA, P<0.05 ; R THUR



PR B PR A G R R A 2022 4F 5 H 45 44 %% 5] Chin J Phys Med Rehabil, May 2022, Vol. 44, No.5 - 405 -

R4 THETJG 3 AN G REITE 45 R LA (x5 )

15 K MoCA (4%) SDMT(45) TMT-A(s) TMT-B(s)
B i FHiE T TG T A FHiE T HinT TG
et EEZH 30 29.17£0.36 - 76.02+8.21 - 49.38+11.93 - 96.34+21.44 -
X} B 20 30 23.18+1.34" 23.24+1.42° 45.38+10.86* 46.41+11.06°  64.04+20.18° 64.51+21.74° 144.43+36.45" 149.27+38.17°
WELLH 30 23.08+1.27* 26.73£1.86™  46.02£10.96" 67.71+11.43* 63.11£22.21* 64.31+20.74"  149.12+37.64* 127.33+33.21%
T SR AL R AR L3, 2 P<0.05 ; 53R T 5 Hig , P P<0.05 ; 54 N T HilAi i, © P<0.05 ; - R I Ed
x5 THRTJE 3 HXTE P300 Hiligh R b AR (xxs)
kA4 H) N i (e
15 ik __P300 AR (ms) _ __P300 WMF (V) _
TRy TG i i TG
R 30 318.25+10.03 - 23.05+6.92 -
X HE 20 30 378.24+16.61° 376.88+16.75" 15.08+4.27° 15.21+4.31*
Uk 227 30 379.03+16.98* 334.08+17.32% 15.11+4.32¢ 19.98+3.88%

T SRR R AR ELE, * P<0.05 5 53 BRZL T R L, * P<0.05; 541 T HIHT 4K, © P<0.05 5 ~Fm TCRUR

= PR S 3 HXT SN HIRE

FHHT 2 41 TIA B3 45T D) REFE brdh 41 A]
2R TG X (P>0.05) B 5 {d e 2 7] 25 S 3
BAG 3 L (P<0.05), & 12 JiG)T ), K 2
4 TIA B S TN T REFE bR g S 55 fa FE 2 R) 22 52475
HAG 55 L (P<0.05) , AL &I\ F0 T e 5
FREEFE (B TMT-A 46) Y95+ FUAT Skt BE 21 5 3 ok
(P<0.05) , ELAREHE WL 4,

= TR 5 3 4065 P300 A 45 5 H ik

FIHT 2 2 TIA F& P300 WK 1 K ik 0 2H [a] 22
S TG L (P>0.05) (0 5 fd R4 6] 2% H 9 B
HGit2¢ 7 X (P<0.05), & 12 FWRIF A, A3 2 4
TIA 35 P300 W AR I K I i 55 e B 4 1) 22 S Ay
Giit2E7E L (P<0.05) {H UL P300 AR | it i 44
BT FRURT Bt FR 20 W) B 20 (P <0.05) , ELAREHE W
%5,

MU T HiET 5 3 A% % BDNF & & i

TTRT 2 41 TIA B3 1135 H BDNF 75 f 41 0] 22 5
TG E X (P>0.05) {H 5@ 0] 22 ¥ A 4
43 L (P<0.05) . 212 BRIT G, &80 2 41 TIA
BF M P BDNF & i 5 | 22 S A i
B X (P<0.05) ,{HW%<ZH BDNF & 2488 T T wi b %of It
2H 34 2R (P<0.05) , BRBHE W E 6.,

F 6 THIHTJE 3 AN ZR 0% BDNF & L (ng/ml, %+5)

20571 % ] THE
fatFEZH 30 22.45+2.43
X BEZH 30 13.83+1.87° 13.68+2.01°
WML 30 13.62+1.94* 17.31x2.11%

0 SRR R 48 65 L8, *P<0.05; 5 X% BRZH T i 5 e, P<
0.05; 54N THiRTLER, ©P<0.05

i

AWFFAET LR, F 5 BRIl 8 TIA 2%

PATRUESS AT K BRI A K AR S
R RIAT IR 46 4 TIA HR 3 P300 W AR 3, 184 = D it
LRI o BDNF & i, 808 FLZ5 903697 BE T 4 b ok
2 TIA BEBATRE I SO ihg

A ARG AT R —F RN 3, LR
BHRG NN ARG EILFE S5 R H IR AT
REH A T B I RE , 76 4 1T I 5 R S R W b s 4% ]
EREE AW B T AT T S A R
WERPEAEDO D RIFSE A B, A TIA B SRR AZ
R g, HS AN T RE T R, PAT 1 = T RE e i,
INATHLAT P300 YR 2B, 0 R R AIG, R IRE 2525 kA
W i A | e BT AUEAT: 45 A 17 e i 3 40 S e i
T DU T AT 55 o

AT BN T BE 0 E B B, T T AR R
A 5 2HLIAR BT A 3% 0 T4 FE B4 9% R e A A R S B
A A AT U5 e 25 5 R B IR A B AS K2, AT 52 M)
TR PATREE D BUR S AT T &2 2=k, XL
PRI HVSE IR A3 e (9 2R o g, S B0 A faf a2k, (45
1E55 PUATRCR W2 TR R ST AT 55 15 A
FLAE, TIA R AT BT 55 25 47 ey 20 2 B 15 O o
[TE

Fw RN — P i e 2 R B U 2T B
RIS LA RG] B s 2 I 2 Th R
G2 I e — R 2 B PN 25, o6 KaE 3 KA s Be
TA F TS BT 2 W% R 5, s NLIRE sh i
PR Pl fE S T s iz sh A0 9 LA Uk
B RERSRERE  IF H Rt B b 2 B R S A
S EEAT BT R i R R T YR W HL SN e eI H
(AT A Yy R AL AR ) X H g B v iC A2 T RE SR Y
A A AR, B3R D T A B TSR TIA BB
B AW WR IR R E & T UG H
I RR IR (AL S S N LA P300 I iR &
TRIRIDIZE ) &8 34 R WL IR B ok 3 $ R AT R iz Bh



- 406 -

B R A SRR 28R 2022 4E 5 H4E 44 555 5 Chin J Phys Med Rehabil, May 2022, Vol. 44, No.5

IHREMIICAN B 0] REW ML T fE " AR5
WAL B 4 U HoA A T RE BH 2 0%, R] e e P
TTAEAL S5 A TH 25 S SHOR BT T Hias Sout
FRZH KA %4 Sk — A E B T MU A Th BE e A A7
H A AR

AH A 58 23 , BDNF A S —Ff 5 22 1 A= W b s
Yynl I B WA 25 v g8 35 A D) BB 1R 46 TG . 3
i BDNF ¥ B 5 i B % 0 BDNF ¥k B H A 1E A6 ¢
PENST  BDNF 2 5k 41 43300405 I #h 246 52 i 7 7
NSRS T REfR P Z WA o0, X v ¥ PE A &
FLRPETTVE T ; R iR RE AR 1 20 MR 3, 2 5 ph 2245
INRENCT ) ARBFSREE R WoN, AL TIA B ELEE
NS, Hom g th BDNF Y& B BGY7 RT I 5T,
T XoF R 2 28 % 0T 191 J5 e BDNF ¢ 3 R WL BH W T 5
PR SR A NI D RE S | P300 VAR 3 4 Jo B I
R IR AT B 5 BDNF ¥k BB 5 G G,

i LR, FE R UG rT 1  TIA BB TR
AT AT A S RSt , HAE F AL AT RE 5 2 5
M5 BDNF ¥ 20 TIA HEINIhEEH &, &
FUE R RS, RAFICEAETE TR Z A 2, IFEAS B30/ )N |
ST ARt % ARHET K WIBEDT 5 5 St 5%
BEEEXT B A IR — 2583

2 % x #t

[1] Wang YJ,Liao XL, Wang CX,et al.Impairment of cognition and sleep
after acute ischaemic stroke or transient ischaemic attack in Chinese
patients design, rationale and baseline patient characteristics of a na-
tionwide multicentre prospective registry [ J ]. Stroke Vasc Neurol,
2021,6(1) :139-144.DO0I:10.1136/svn-2020-000359.

[2] &%, W, UL, 50U AR 5547 2 A5 25 43 T0000 40 27 1 i e
L4 A AR E I RERE A A A2 2 [T ] P Ae B R 22 SRR 2R,
2019,41(7) :507-511.DOI:10.1159/000452309.

[3] LiN,LiJ,Gao T,et al.Gait and balance disorder in patients with tran-
sient ischemic attack or minor stroke[ J ].Neuropsychiatr Dis Treat,
2021,17:305-314.DOI:10.2147/NDT.S289158.

[4] E& UL, &8, % 38 R U ZRox i 2 b B AR D Re Al
MR R W R [ D], b RE A B 5 9k, 2019, 10 (25)
1177-1182.DOI;10.1159/000452309.

[5] Wang X, Meng ZX, Wang JB, et al. Enriched environment improves
working memory impairment of mice with traumatic brain injury by en-
hancing histone acetylation in the prefrontal cortex|[ J].Peer J,2018,
6:e6113.D0OI;:10.1016/j.gaitpost.2013.01.006.

[6] Brognara L,Palumbo P,Grimm B, et al. Assessing gait in Parkinson’s

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

disease using wearable motion sensors;a systematic review [ J | . Disea-
ses,2019,7(1) :11-23.D01:10.3390/ diseases7010018.

Zuo LJ,Dong YH,Zhu RY, et al.Screening for cognitive impairment
with the Montreal cognitive assessment in Chinese patients with acute
mild stroke and transient ischaemic attack ;a validation study[ J].BMJ
Open,2016,6(7) :112-124.DOI:10.1136/bmjopen-2016-011310.
Hamilton HK, Roach BJ, Bachman PM, et al. Association between
P300 responses to auditory oddball stimuli and clinical outcomes in
the psychosis risk syndrome [ J].JAMA Psychiatry, 2019,76 (11) .
1187-1197.DOI:10.1001/jamapsychiatry.2019.2135.

Gedge L, Beaudoin A, Lazowski L, et al. Effects of electroconvulsive
therapy and repetitive transcranial magnetic stimulation on serum
brain-derived neurotrophic factor levels in patients with depression
[ J].Front Psychiatry,2012,3:12-24.DOI;10.3389/fpsyt.2012.00012
Montero OM, Almeida QJ, Burhan AM, et al.Synergic trial ( SYNchro-
nizing exercises ,remedies in gait and cognition) a multi-centre ran-
domized controlled double blind trial to improve gait and cognition in
mild cognitive impairment [ J ].BMC Geriatr, 2018, 18:93-101. DOI;
10.1186/s12877-018-0782-7.

Dyer AH, Lawlor B, Kennelly SP, et al.Gait speed, cognition and falls
in people living with mild-to-moderate Alzheimer disease: data from
NILVAD[ J].BMC Geriatr,2020,20:117-124.DOI.10.1186/512877-
020-01531-w.

Cai MF, Jacob MA, Norris DG, et al. Cognition mediates the relation
between structural network efficiency and gait in small vessel disease
[ J].Neuroimage Clin, 2021, 30 102667-10274.DOI ; 10.1016/j. nicl.
2021.102667.

Noh BJ, Youm CH,Lee MG, et al.Associating gait phase and physical
fitness with global cognitive function in the aged[ J].Int J Environ Res
Public Health, 2020, 17 ( 13 ). 4786-4795. DOI: 10. 3390/ijer-
ph17134786.

Miranda MD, Morici JF, Zanoni MB, et al.Brain-derived neurotrophic
factor:a key molecule for memory in the healthy and the pathological
brain[ J].Front Cell Neurosci,2019,13:363-372.DO0I;10.3389/fncel.
2019.00363.

Liu W, Wang XH,O'Connor M, et al. Brain-derived neurotrophic factor
and its potential therapeutic role in stroke comorbidities | J].Neural
Plast,2020,2020; 1969482-1969493.D01:10.1155/2020/1969482.
Lance EI, Casella EB, Everett AD, et al. Brain derived neurotrophic
factor levels in pediatric sickle cell disease[ J].Pediatr Blood Cancer,
2020,67(2) :28076-28085.DOI;: 10.1002/pbc.28076.

D’ Amato LC, Speranza L, Volpicelli F. Neurotrophic factor BDNF,
physiological functions and therapeutic potential in depression, neuro-
degeneration and brain cancer[ J].Int J Mol Sci,2020,21(20) :7777-
7789.D01:10.3390/1jms21207777.

(f&m H #:2021-10-25)
(A5 )



