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[ Abstract] Background Posi—stroke depression ( PSD ) is one of common complications of stroke, which seriously
affecting the degree of treatment coordination and treatment outcome, therefore, investigating the influencing factors of PSD is
helpful to early identify, screen and intervene PSD. Objective To investigate the influencing factors of PSD and its relation
with gene polymorphism of brain—derived neurotrophic factor ( BDNF ) . Methods From July 2015 to June 2018, a total
of 480 patients with ischemic stroke were selected from the Outpatient and Inpatient Departments of Luwan Branch of Ruijin

Hospital Affiliated to Medical College, Shanghai Jiaotong University, 3 health and medical institutions in its regional medical
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union, and they were divided into PSD group (n=192) and non-PSD group (n=288 ) according to the incidence of PSD after
12-month follow—up. Genotypes and allele distribution frequency of different genetic locus of BDNF, general information( including
gender, age, family history of depression, personality, educational level, place of residence and family economic income ) ,

stroke related conditions (including infarction location, infarction size, NIHSS scores, TOAST classification and OCSP
classification ) , Social Support Rating Scale ( SSRS ) score, modified Barthel Index ( mBI ) , modified Rankin Scale ( mRS)
score, treatment condition and payment methods of medical expenses were compared between the two groups, and multivariate
(1) The incidence of PSD was 40.00%
(192/480 ) . (2) There was statistically significant difference in BDNF 1s6265 genotypes and allele distribution frequency,

Logistic regression analysis was used to analyze the influencing factors of PSD. Results

and BDNF rs10835210 genotype between the two groups, respectively ( P<0.05) ; there was no statistically significant
difference in genotypes or allele distribution frequency of BDNF rs56164415 or 1s7124442, or allele distribution frequency of
BDNF 1510835210 ( P>0.05) . (3) There was no statistically significant difference in personality, place of residence, TOAST
classification, OCSP classification or treatment condition between the two groups ( P>0.05) , while there was statistically
significant difference in gender, age, family history of depression, educational level, family economic income, infarction
location, infarction size, NIHSS score, SSRS score, mBI, mRS score and payment methods of medical expenses between the
two groups ( P<0.05) . (4 ) Multivariate Logistic regression analysis showed that, gender, age, personality, brainstem/basal
ganglia infarction, SSRS score<20, NIHSS score = 14, mBI, CT genotype and CC genotype of BDNF rs6265, AC genotype
and AA genotype of BDNF 1510835210 were independent influencing factors of PSD ( P<0.05 ) . Conclusion Incidence of PSD
is relatively high in patients with ischemic stroke, especially in female patients with advanced age, introverted personality,

brainstem/basal ganglia infarction, weak social support, severe neurological impairment, and low daily living ability, moreover

ischemic stroke patients carried BDNF 156265 allele C and rs10835210 allele A are more susceptible to PSD.
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AR EIEEE, eSS O R MAmEE . M
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#4h PSD £H 192 Bl R PSD £H 288 3], AR YL T
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FEAE AL, 56 B [ 57 TAE i 58 BE 4 i 2% ( National
Institute of Health Stoke Scale, NIHSS) 43, TOAST 43
EL_J\ OCSP éj\ﬂ ] N ﬁ'/ﬁ\j{}#ﬁzﬁﬁi’% (Social Support
Rating Scale, SSRS) 741, MK Barthel $5%% ( modified
Barthel Index, mBI) 1F43. 2K Rankin 3 ( modified
Rankin Scale, mRS) 4. @Y7 IHOL (EIEZ5Y0iAT Al
E250aYT ) MBI SRS A (AR TR 5
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NIEEE
142 AdamaZ30 R Adama 53 E AL AR,
HH ABERS i CT/ LIRS (MRL) Ridr 25550 K
FEFE ( EHAE >3.0 em I 2% 2 MIRif#EIERAL ) | /MESE (B
£ 15~30em) | BERRMHRESE (HAE <1.5em) o

1.43 NIHSS K JH NIHSS PEA% B 3% 25 o) BE e it 7%
B, i RAE UK | B O | . AR B
Tz, BRIzl B, 1B SRR LA
ML 11 A% H, PEAJEH 0~42 43, NIHSS ¥F43 <6 43
R ML DI RE . 6 43 < NIHSS "4 < 13 43 A
FEMZIIREA, NIHSS W40 = 14 43 A H 2 J16E
Bt

1.4.4 SSRS R SSRS WA B H FEAT S AL 16 AR 21 (1)
O PSRRI SO R R O, i R HE 10 5%
H, 1. 3.4, 5 HEMZFWES, 2. 6. 7 HEML
FEPPAr, 8. 9. 10 AL HFFIHEEIESr. SSRS ¥4 <20
Oy RFE SR 20~30 A0 o BAT — kLA SRR
31~40 70 N BA WAL S SRR

145 mBI RH mBI AL EE HE ARG, &k
FFGHEE . PRl . B, TR EHIRAE . FEME
wmmi ., RF . P TE . BN EEEIL 104 H,
PEIMEE 0~100 43, mBIIFS3 0~20 73 Al ™ B RERE A ,
25~45 43 e E INRERE AT, 50~70 43k EE T AERE RS,
75~95 S J IR R TIRERENS, 100 23 ARG @ B 00

1.4.6 mRS R mRS PFAL B A sR R, Hip 0~1
YN BEREE . 2 MR 3 Rk 4
SRR . 5 A E AR

1.5 BDNF JERZEMRIN T REWA B EEEEK
12 h JEAMNEER BRI 3 ml, BT 2% £ VU 4R ( EDTA )
PrEEiaE ., 48 h 58 FIK I 4 JE I 24 DNA $2 50T
1E. R AU1001 BERRAE BN R HEBe i) (dbat |54
T E AR A BRA F AR ) HECDNA, UV-7500 X0t
FEHNAT AR (iR AR B R A F )
Y5 7E DNA 2l B Foe s vk, B O B (A260/280 nm )
{8 7E 1.5~2.0. Y& ¥ >50 ng/ 1 19 DNA #F 5 75 46, 76
GenBank %% & )£ #5 ¥k BDNF 3 [H, % JH Premier 5.0 F%
PEETE19, 5195 R iR AR A B w58
W RAWHEERN (PCR) VKRN 25 nl, &4 60
ng DNA, 2.5 w1 dNTPs (2 mmol/L.) , PCR ¥ #J2 Ji 5%
2 94 CHIAEYE 5 min, 94 C2EPE30s, 55 CiHA 30,
72 CHEAH 30 s, L35 MEH, 72 C ZEMf S min, HLP™
=925 wl, 4 CLAE, BIRWHEERSH YK, R FR-
250 LKA ( il HRHEABR A R A ) H# IR,
FHIMLDR A&, BCER PCR 7847210 10 w1, R
26 [ N A8 7] (ABL) JF % ) SNaPshot £ A 5

K HI EPQ P2 B AR, 25 NSk BLA

BDNF rs6265., rs56164415 ., rs7124442 . rs10835210 fif
g SIS E A7 o
1.6 Geils#Jre: WH SPSS 25.0 Gttt kAT 4k
REFR, 5 FH SHESsis #/F %} BDNF rs6265., rs56164415 .
rs7124442 . 1510835210 {af /5 347 Hardy—Weinberg S 1
K, DL P>0.05 AP Gl VA e . THEER i
K x K5, PSD S K &R M R £ &R Logistic
5. KK () «=0.05.
2 HR
2.1 PSD RAF AL F 5 ARH B H PSD k&
KON 40.00% (192/480) , Hp A5 1~3 4~ H &4
PSD 62 1] (15 32.29% ) , 3~6 > H &4 PSD 95 i ( 5
49.48% ) , >6 ™~ H & 4 PSD 35 fi] ( /i 18.23% ) .
BDNF 1s6265. 1356164415, 157124442, 10835210 fif
J L R R 23 A 5 R AT 4 Hardy—Weinberg SEATEHE (¢ °
i 43 % M 2.110, 1.352, 1.059. 1.771, P>0.05) , H
AR
2.2 BDNF /A [R)fo7 f JE DR RS | A7 366 IR A A% 1L 4
W2 BDNF 156265 37 i FE R R | S50 6 R 0 A
BRI 1s10835210 o 5 L R BRI 0 A AR He A, 2RA
GiitarE L (P<0.05) ; Pidl 3 BDNF 1s56164415
157124442 v 5 3k AL A 7 3 R g A R K
1510835210 for s ALK A3 A MR LA, 25 S g it2#
B (P>0.05, WFEK1~4) .

R 1 MZHAT BDNF rs6265 i s AR AL | S5 5L R S A B LU
(n(%) ]

Table 1 Comparison of genotypes and allele distribution frequency of

BDNF rs6265 between the two groups

HET AR
cC T T C T
57(1979) 132(4583) 99 (3438) 246 (4271) 330(57.29)

EiU I

JEpspal 288

PSDA 192 63(3281) 119(61.98) 10(521) 245 (63.80) 139 (36.20)
XM 56.712 41.028
Pl <0.01 <001

. PSD= 25 IR

T2 DI BDNF rs56164415 i SRR A5 A7 3L R 3 A1 45 L
Bln(%))

Table 2 Comparison of genotypes and allele distribution frequency of
BDNF rs56164415 between the two groups

FH PR Y AN FEN
GG AG AA A G
JEPSD 4H 288 230(79.86)58(20.14) 0 58(4.86)518(95.14)

A5 PR

PSD4l 192 161(83.85)31(16.15) 0 31(8.07)353(91.93)
X MH 1.216 1.092
P1A 0.270 0.296
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R 3 PILLETE BDNF 157124442 fi i FEAY S50 K] 3 A0 453 1
B ln(%) )

Table 3 Comparison of genotypes and allele distribution frequency of
BDNF rs7124442 between the two groups

il iﬂ - - O -
JEpspdl 288 S(174) 43(1493) 240(8333)  53(920) 523 (90.80)
PSD4L 192 2(104) 27(1406) 163 (8490)  31(807) 353 (9193)
Y fE 0474 0.368

P 0.789 0.544

4 PILLEH BDNF rs10835210 i i LAY A5 HE 2M A3 B% L
Bln(n))

Table 4 Comparison of genotypes and allele distribution frequency of
BDNF rs10835210 between the two groups

il AA %iﬂ 0 A - ¢
JEpSDAL 288 19(660) 123 (4271) 146 (5069) 161 (27.95) 415(72.05)
PSDAL 192 19(990) 104 (5417) 69(3593)  92(2396) 292 (76.04)
xCfi 10.382 1.830

P 0.006 0.176

23 PSD W HZEMPHRE SN AR EMNERK, B
fEH . TOAST 435 OCSP 43 J 3697 1% 0 b 5, 22
SRGIE X (P>0.05) ;5 W4LBEHEMER . 4F1% .
WARIER G . ZHERE . RELTUIA . HEH
fi7 . FEFEIE AL, NIHSS #F4). SSRS 43, mBI ¥F-43.
mRS P R ESF AT A R, 2R a5 E X
(P<0.05, W55) .
2.4 PSD UM Z L E Logistic MIAZMHT 4% PSD
YER AR &, KR 1~5 A G225 T 0 4ahn HEAS 1R
R AR (AR WK 6) #1722 HE Logistic [F]14
ST, BAREAGERHZ ALY, SRR, MR AR
P T/ JER A SE . SSRS 143 <20 43, NIHSS
P53 = 14 4. mBI ¥4, BDNF rs6265 1 5 CT J [K Y
F1 CC FE[FA, BDNF rs10835210 137 5 AC L[ B FT AA
FHE D IR Bl i AR v B 2 PSD Bk ST 2R R R ( P<0.05,
WFET) .
3 it

SR A R B NS TR, H
HR, BobREE T AR R E A
WAL R IR, 26 & 9 2 1E DARRAT 8.7% L FE AN B
WK, HAEBWIRYT A AR K —5B 53 H 35 5t B e |
KHAEYRERERS, MHE R RE S . TAEMATE,
B G EA R YT (2T ARG i 7 4 . PSD J2 4 iy
WIWIFRAE, FERIMAIEEIIE S, . M4BREE |
ABERIME, BEAF . R MEARGE . REE. OEES S,
Al S IR LA R SR ITRICR , WA R
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F5 Bl tER R PSD EmH RN IARES T (n (%) )
Table 5 Univariate analysis on influencing factors of PSD in patients with

ischemic stroke

[ N = Y
T 14.589  <0.01
il 101 (52.60) 201 (69.79)
U 91 (47.40) 87 (30.21)
A 11.543  0.001
=65 % 93 (48.44) 95 (32.99)
<65 % 99 (51.56) 193(67.01)
IR 505 8.970  0.003
el 49 (25.52) 42 (14.58)
T 143 (74.48) 246(85.42)
e 1.118  0.290
P T 2 86 (44.79) 115(39.93)
Hhm) Y 106 (55.21) 173 (60.07)
ZHEBE 23259  <0.01
EN Y I 20 (10.42) 83 (28.82)
i 61 (31.77) 76 (26.39)
o 59 (30.73) 69 (23.96)
AN 52 (27.08) 60 (20.83)
JE A b 2520 0.112
ey 103 (53.65) 175(60.76 )
i) 89 (46.35) 113(39.24)
FELFWA (T H ) 20418 <0.01
>8 000 28 (14.58) 89 (30.90)
5001~8 000 40 (20.83) 62 (21.53)
3 000~5 000 43 (22.40) 58 (20.14)
<3000 81 (42.19) 79 (27.43)
FEFEFA 43746  <0.01
ANt ek A 40 (20.83) 88 (30.56)
Tkt 35 (18.23) 76 (26.39)
i+ EEAZ 94 (48.96) 59 (20.49)
SRS 23 (11.98) 65 (22.56)
FESE I FH 52.145  <0.01
KL 97 (50.52) 87 (30.21)
/INHEBE 72 (37.50) 82 (28.47)
JEE BRIEAESE 23 (11.98) 119(41.32)
NIHSS ¥4 (43) 17.040  <0.01
<6 35 (18.23) 102(35.42)
6~13 71 (36.98) 90 (31.25)
=14 86 (44.79) 96 (33.33)
TOAST 437! 0.606  0.895
LAA 42 (21.88) 69 (23.96)
CE 36 (18.75) 58 (20.14)
SAO 49 (25.52) 71 (24.65)
SOE 26 (13.54) 46 (15.97)
SUE 39 (20.31) 44 (15.28)
OCSP 4371 1.925 0.588
TACI 65 (33.85) 96 (33.33)
PACI 52 (27.08) 82 (28.47)
LACI 49 (2552) 61 (21.18)
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7 T ; Table 6 Variable assignment
- PSD 41 PSD 41
i R (n=192)  (n=2gg) X M P gt B i
POCI 26 (13.55) 49 (17.02) Y] 520, 4=
SSRS #4 (43) 11.566  0.003 )
" 0 = ~
31-40 41 (2135) 102(35.42) i 654 =0, =654 =1
20~30 52 (27.08) 72 (25.00) PIHISAE 0% 1 J =0, A =1
<20 99 (51.57) 114(39.58) PG SR =0, Py =]
mBIL P4 (43) 61.041 <0.01 . INERLT =1, Bt =2,
0~20 83 (43.22) 72(25.00) > - wrf =3, AR =4
. <3000 7C/ A =1, 3000~5000 JC/ H =2,
25~45 66 (34.38) 79 (27.43) FIELTFA 5001-8000 5C / F =3. 58000 5¢/ J =4
50~70 43 (22.40) 66 (22.92) . AR ATE T =1, TR =2
75~95 0 71 (24.65) UL i /LA =3, JERE =4
mRS 745 (43) 32.117  <0.01 FEAE IR JEBRHATAE =1, /NEISE =2, KMIFE =3
<2 86 (44.79) 65 (22.57) NIHSS P45 <64F=1, 6~134r =2, = 1444 =3
2~3 67 (34.90) 108 (37.50) SSRS 4 3140 45 1. 20-30 45 22, <2045 3
>3 39 (20.31) 115(39.93) SRS ¥ h T s B
BTSN 0.800  0.371 mBI 53 =507 =1, <504 =2
HYNEIT 62 (3229) 82 (28.47) PE 7 2 A et A g% 1_31%%%% =2,
E[cE2iE7/bevie 130 (67.71) 206(71.53) - , , - ,
BT AT 31774 <0.01 mRS P> <2 ﬂ,;, 2351 =2, >;J”\ =3
1] — 1]
BT BEAR 23 (1198) 78 (27.08) BDNF rs6265 iy CCMPPRLSL G I =2,
Ja R BER 45 (23.44) 59 (20.49) BDNF rs10835210 fi7 s 5t AA FERR =1, AC JEPII =2,
1 R 1]
WA 82 (42.71) 130(45.14) LEs CC AN =3

SR 42 (21.87) 21 (7.29)

T NIHSS= 22 [ [H 57 PR A it 3%, LAA= Kok #E
WEAL A, CE= O IRPER JERY, SAO= /NSl Ik SE%), SOE= Hifth J5 [
JrEE AR A, SUE= /N B JE P e i R il A< v, TACT= 58 2 HiH
FRHESEAL, PACI= ¥ HIEFAEAER], LACI= BBRYERISERS, POCI=
JETEIAAAERS, SSRS= & FEIFE %6, mBl= IR Barthel $541,
mRS= 4 K Rankin 3

e AN A AR TN, BRI EE B4,
BRIk, BHAR PSD 520 PR 28 R F B 45 53 U
ifi#r PSD Ff M B 11 .
AL PSD K% K 40.00%, 5 NEKOUET %'
TR R — 20 S5 A AR 25 5 5B PSD 520 R 2 4N T
(1) ppdEss ' s R as, kb g g
5 12 4~ H N PSD K%K 49.50%, =5 T 53 Pz i
H ) 28.60%; AWFFTAE RSN, otk A
B 12 4~ H PSD %A UG 2 55 e 19 1.699 %5, 43
MR R . DR T Lotk 5 kAR s 2 9 53
AL, Rt T N I BUEAK , A8 VETE BORIAR A A K
o (2) BEFEWFIE I, PSD % Az KUK BEAE % 1 K i
T L0 RIS R, ARIR = 65 % Ml S
h %%Fﬁw 12 4~ PSD KA XU A4S <65 % BB E 1Y
1.861 1%, Z0Hr H 5 R AT 6 -5 i i £ 3 R R s . 03
HRAZHE S HRR A . (3) AL T B g R
WoR, PSD 5 AASFREA 3, Horp oy AR e AP 2
PSD WEfaH 2 AMFTEs R E R, N RS 1 Sl

PSD KK =0, K =1

R7 BLPEAT R PSD N Z LN Logistic [FIH4 T
Table 7 Multivariate Logistic regression analysis on influencing factors of

PSD in patients with ischemic stroke

Tt B SE Wadx’fE  OR(95%CI) Pfa
fER 0530 0264 4030 1699 (1013, 2850) 0.016
G 0.621 0135 21160 1861 (1428, 2424) <0.01
Ttk 0925 0346 7.147  2522(1.280, 4969) 0.003

%ﬁﬁ%ﬁ% LR 0614 0260 5577

SSRSTEAF 20 M LA3I~40 P B ) 0852 0345 6.09
NIHSS#3= 1443 (LL<6 M HBHR) 0905 0431 4409

1.848 (1110, 3.076) 0.011

2344 (1.192, 4610)  0.009
2472 (1062, 5.573)  0.013

mBIi4 0647 0209 10400 1910 (1.268, 2.877) <0.01
BDNF 16263 i i3 ( L TT 3EHED G518 )
CT FE[H A 0265 0.141 3532 1303(0989, 1.718) 0.039

CCHEAR 0349 0172 4117
BDNF 1510835210 fil s SR (L CC HERALAZ ] )

ACHEWR

AA JEHR

1418 (1,012, 1.986) 0.025
0382 0183 4357 1465 (1.024, 2.097) 0.021

0461 0.190 5887 1586 (1.093, 2.301) 0013

PEZE R F BT 12 7 PSD % Az XU 240 1) UM HR
B 2.522 1%, MO HRE A B 4B 522k P 1] BUPEAS AN
AR IR ATURE L RS Iﬂt?&iﬁ$f¢?ﬁ5]tﬂﬂ,ﬁlﬁ\
Bk ERTRER L. (4) 483 PSRN, K
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T A% X AEIE 3 PSD KA XURS: 43 ) 2 L A 35 7
MIFEE A 3.46, 3.82 1fF; AT/, W1/
JEAZAE A Y e il A A v BB BE T 12 S PSD & A KU
TR B R R Y 1.848 £, M HUR R
T R P IR B AR R 0 . SRR . Fe i A
LA G, WA Z I S8 5- HElE (5-HT) |
ZHE FIRE (NE) Mgsflize b, 5-HT & NE S
i KPR, BEMIZ & PSDE S0, (5) et R
W52, FEEXZ 2 PSD OS2I N % ( OR=12.321) ;
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