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Effect of EECP combined with sertraline on depression and serum TNF-o, BDNF, and VEGF in patients with IPSD
Wang Jiaojiao, Wang Qiong fen . Jiang Yuan. Department of Rehabilitation Medicine , Deyang People’s Hospi-
tal , Chengdu 610500, China
[Abstract] Objective: To investigate the intervention effect of enhanced external counterpulsation (EECP) com-
bined with sertraline on depression and serum TNF-a, BDNF, and VEGF in patients with post-ischemic stroke de-
pression (IPSD). Methods: A total of 80 patients with IPSD were randomly divided into the control group and ob-
servation group, 40 cases in each group. The control group received routine treatment (including medication for un-
derlying diseases and comprehensive rehabilitation training) and oral sertraline hydrochloride (50 mg/day) for 7
weeks. The observation group received routine treatment, oral sertraline hydrochloride, and ECCP treatment (30
min per session, 2 sessions per day, 5 days per week) for 7 weeks. The Hamilton depression scale (HAMD), Na-
tional institute of health stroke scale (NIHSS), Modified Barthel index (MBI). and serum TNF-«, BDNF. and
VEGF were recorded and evaluated before and after the intervention. respectively. Results: After 7 weeks of treat-
ment, the HAMD score and NIHSS score of both groups significantly decreased compared to before treatment (P<C
0.01), and the MBI score significantly increased compared to before treatment (P<C0.01). The HAMD score and
NIHSS score were significantly lower (P<C0.01), and the MBI score was significantly higher (P<C0.01) in the ob-
servation group than in the control group. The serum TNF-a levels in both groups decreased significantly before
treatment (P<C0.01), and the levels of BDNF and VEGF increased significantly compared to before treatment (P<C
0.01). The serum TNF-a levels in the observation group were significantly lower (P<C0. 01), and the levels of BD-
NF and VEGF were significantly higher (P<C0.01) than those in the control group. Conclusion: EECP combined
with sertraline can significantly alleviate depression in patients with IPSD, promote neural function recovery, and
improve daily living ability. and its mechanism of action

may be related to regulating serum BDNF, VEGF, and
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TNF-a levels in patients with IPSD.
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pression, IPSD) J& i A r 8 35 0L 1 .0 39 & 5E DA
1L ARTE DGR ER ISy FERRE . IPSD 23 S BUR &
PR B G =l ge B A . AR A &
A5 20y o ™ 5 )RR A R T R SR S T 22 A Y0 PR ]
R Ul T AR 24 ) S TR T IPSD R LR
WS o SR T S8 5 IR Sy o 245 W ) it 2 P 22 T 458 1k T 25 52
M I RIT R o A 25 38 TN R 7E A FH 0 400 1 245 9 114 ]
WA AR 2506 YT F BOnT Re AT DL SE BT I AR 25 P ek ke
GO L/ EN S =iy GRS NIk L N
JZ ¥ (enhanced external counterpulsation, EECP) j&
— Bl B PR IATT 00 ) BTG TT T B, g B AR R I
i B L I T R R T AR [ N I B A 2 i A
MR TE 25 . I AT LA TPSD 35 A iF 52 %
G AR AR YT W Bl R G EECP IRYT . 7637
BUADAR 5 1 [R) s 490 25 PR 35 I 78 04 1 AL S DL
Jy IPSD f8 35 4k —Fz 4 A7 S BK & 10 7 SR g L A
Rl RIG T 7 %% .

1 BRERFE

11— #2019 4F 03 A ~2022 4E 10
TE JHR 2 27 B 5 — B s B Be e 42 = 2 B ik TPSD i
80 i, AW AARAE A G B A 2R R O E 2
P B T A P2 G R M 2018 ) YIS Wi AR oE . A bk
AL 5 Jry /A TH PR B 22 T g B A 5 B2 R A D B TR AT N
Kb R/ ARAERESE 240 DL s HEBR A i A s Sk
fii CT a2 MR HEBR i il s 45 A b RS A e % 43
K5 WibR eSS 3 BRI IS Wit DO B KE
HE,HHA SRR, MACER =D TLUT 4
T TR A AR 2 JH R O T R R R
PR = RS iz Bl PR AR T EOROE B RPN AR A
Tt BCA PCORG IRAR R AERL A e R B e ) R R R
AR SE A Sk B B R B AT O 5 B R R A B AR
o AV A Y b 9 5 P AU 5 R ot e i A R 3
A NI ZADAR L U 15 4 A 2 ¢ (Hamilton depres-
sion scale, HAMD) #£43y 8~24 43, H i & b2 5 5
IR T4 TR R AR IR 40~80 % 5 BE 1RG5 L 1 5 ks i
S K I & F ( mini-mental state examination,

MMSE) 43 >>20 43, Jo ™ 8 A i . BEIC & 10l 25 5 A= A
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PRAESF AR o3 18 R A 5 M 24 v iy G 01 8 L At G A 95
HiREREEABMAARDR, S-SR E .
HEBR PR AE . A G0 kK Pl 95 003 35t % sl 3, 038 2 i
Je B Z BRI YT # s 4 B Ol 22, ) O L B )
REAN 425 A oA M R 8, ™ RO R AR
(HAMD>>25 43) 5804 3 A% 0w 5 J8% G P 52 9 5 4 Ik 5
Wi 2L 300 0 2 5 BR AR A I 25 o 2 5 EECP 28 2% 2 -
I 28 Sh IOME G PR 4 5 3 J2 80 ko 5 Bk 25 1) i 3
ik s 5 % S i 9 3 A i 0 P B R
Br#rAE4L FE {8 (international normalized ratio, INR) >
2.0 s MBI L 56 T O ER <O L 5 305 sl 1k 5 bk 2% L i
QRS RYE N R T Y S ol R PUN = 1WA
(>170/110mmHg) 5 A 5 il 1 O 2K 8 AL 5 00 & 7L
AR G B AR AT AT AR 25 5 " H A 2 0 3 v (AR SR
25 Jk L A5 3 P 25 ) SR OE M UL 25 ) L 95 T A 20 ik
274> (New York Heart Association, NYHA) .[> I
B AE I ~ IV B s AN IB S A G R & 5 38 # K
2 . SRR LA o . A A 50 ) £ 3 5 o
ol A A ™ T AN B Ak S 4 2 G 5 HROE R N T
%, B 5 A IRIT AR B HLE B 80 Yo i i e
) 209 s R HaR ORI . ARHIF ST 28 AT B 2 B A
— M JE BE B fe B 2 R4 WA AL R CHE 7 S
2020CYFYHEC-126-01), IPSD H # ¢ 4 B 19 4% 5
JLFF 43 R ot BRZH 5 B 21, 45 40 9], 2 4R — e e
BHEZER TG EE L, g1,

1.2 Fk 2 BREYT LG i A i BLA
7 LS FE R 10 2 IR IT ML R N 25 . Xt
WA H FIRYT B3 DL IR ER 8 & it Ak 50mg/d T4l
BRIRYT I RE 7 R WA AL A X B A ) S A b R AT —
MRESF R EECPRYT B R B4 T H& 1R 1
K 30min, 438 5d. 36 7 . SR GP2000 Y e fig {4 A1
RS IEATIRYT  BRIRIT B R ANR R YT A A AR
TR BT 5% 300 1) 250G L 2% K ol R 45 25 ) 1 N P A %
MBS 1T EECP G971 . 1 Ve B3 5817 HE SR HE
b SR YT TP TR IR T AR . XA T R I
S TR TN H R AR I O I R AE 160/
90mmHg Ll 25 117 EECP JA47. AR¥E M m Hik
T —BekE ¥ il #E 110~120mmHg, ) il f2

R 2HBHE - RIBILE

SCARRRRE (], 20

5] n LR (€ et EFIISUPECNE o) WifE(d, x £5) T e o B RUL

MR 40 66.43+6. 14 21/19 20.63+4. 82 10(25.0)  15(37.3)  13(32.5) 2(5.0)

WEA 40 66.10£5. 55 19/21 20. 6513, 65 8(20.0)  12(30.0)  14(35.0) 6(15.0)
t/P 0.248/0. 804 0.200/0. 823 —0.026/0.979 2.522/0.516




PR - 2024 4 2 H - 439 B 2 )

P54 B LB (DP/SP)Y > 1. 2, 7E IR Y7 i B o 5K
Jit O L SRR R R L0 R R IE SRR YT R I O
B4 7 R i D sk EECP A REEAF,

L3 skt 2 ALBE N TIRIT R AT LT
WE : OHAMD : A5 R ] HAMD-17 3R A, 843
MR 24 43 & T RE N T E B AAR s B> 17 4y R
7 A] e Ry A B B T B AR s B4 <<T 4y AR R T
6. Btk AR AE R A Y, @36 E 7 T AR
BF9Y B 25 F i 32 (National institute of health stroke
scale, NIHSS) : ¥F5E N & 4L 11 T, B4 42 43, 50 {H ik
A DR . @B R Barthel 45 £ (Mod-
ified Barthel index, MBD : i¥- 5 N 2 (. 5% 10 A5 H
B 100 43, Bk . B AR TR G Sh g SR . @
g K -2 20 B E A BIR YT T MR T R TR R =
JE## DK 5 ml, &R R # & 30 min 5 LA 4 CHEIR VK
FEARAE - AT 038 b 983 I8 38 ] (tumor necrosis fac-
tor-a, TNF-o) , i 8 4 #ff 22 H 3% [N + (brain-derived
neurotrophic factor, BDNF) F1 Ifii % W ¥ £ K H T
(vascular endothelial growth factor, VEGF) 7K 3 &
W, 4% B TNF-o .BDNF il VEGF BEK 652 i 57 &
(9 Ui ] A5 2 A7 48 AR I 3153 Hh L7 TNF-o . BDNF Al
VEGF %,

1.4 %55 % KM SPSS 21. 0 St MHHITH
T H B R A R R R KR .
FFEIER TR TR © s Rk H N LR
BCXT ¢ K 5 o 2 [A] PR FH A ST BEAS ¢ K 30 XA G
TEZS 3 A i i 5 B o A R Y 3 7 $ [ M(Q1-
Q3) PEER CRHIES B S L P<<0.05 8 Z 5
Gt X

2 SR
2.1 AR EREL RUFFEH Y AMAL A B A 80
& AR WiTE 7 ], X REZH 2 44 BB 7E AF Y 4 ) B e Y

HWBEBEIRIT - 1 44 3 R 4 bR 5 E0E O Kk 9 18
TE 2NN BE TR 32 1008 H A5 5 e 58 ) 37 18], 58 I
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R 92.5%0 AR 2 B E TR AR .2 HEE
PR v 3 s e T 2 37 » e I SE i 36 91 SE R A 90 %4 .
2.2  HAMD, NIHSS. MBI ## % 547 fi. 2 4
HAMD NIHSS MBI #7381 22 & LG it % 1 s
WBIF 7 )G .2 A HAMD 20 B 838 J7 /i T M (3
P<C0.01), 4433 8] B 1 328 9 46 /0N - ELW 28 4 1 3
FALT XA (P<<0.01), ¥R@Y7 7 JHJ5 .2 41 NIH-
SS AT BRI R R B (H) P<<0.01) . PO 4 {7 1] i
BTAR /N WS AV 3 i 3R T X R4 (P <0, 05)
GIT 7 S8 .2 41 MBI P4 B 3G 97 A () P<
0. 01) , PO 4357 [] BF 40 72 W 4 /1y . W28 20 MBI 343 W 3%
BT IRZE (P<<0.05), WL 2,

2.3 ek TNF-a,BDNF % VEGF & -F JAYFHi.2
41135 TNF-a.BDNF } VEGF & &% R L5t % &
X, WIF T R .2 AT TNF-a & 859583477 ATk
(¥ P<<0.01), HWEH & /M T XA (P<
0.01).2 413 BDNF K VEGF & & % 4 J7 i 1
(g P<<0.01), HWMEH S ®E T B P<
0.01), W% 3.

3 iig

il 7 v 2 R TR s N BROBE L B0k B B A L A
JE TR EEMEBOR A T A R R B vk
i 7 v 2 e 32 A i A T 2R R 2 ik A T BN B
7500~80% . BRT FEGRE AL B8N EM P F
W MO S5 D RE R A R I P A 2R A S 5] R — &R A
OB TPSD S H UL 0 B 2 5 . AT 7E il A
HhE BN TR B B B, 2018 AR o [ i & rh s 4 AR I
PR 52 B 45 1 W 48 . PSD — H 32 W Sk 5k 0 1% M it
FRIRBUMARIAYT o SR BT TR il 2 A 8 (0 41 A A
45, ASAURT DABG I AR B AR s i ok £ AU
2 SRR G, o3 b2 1) R R A 4 i R ROR
B MARE T R 50 10 i A B BCHI A R Cselective
serotonin reuptake inhibitors, SSRIs) 2K 25 ¥y, A H 2§
Wy 2 A VR SR I B B WO T TPSD

%2 24 HAMD,NIHSS } MBI ¥E4M8 77 1 5 e v
HAMD[ M(Q1-Q3) ] ) NIHSS[ M(Q1-Q3)] ) MBI(z +5)
A5 n y N = 1/ P N N — t/P N - = t/P
YR ITH RIT R VR IT 1 BRI R TR IT RIT IR
XHERZL 37 18 (16.20) 10(12.10) 5.573/0. 000 10 (7.12) 6 (4.7) 4.691/0.000  41.50411.28  60.5048. 97 11. 747/0. 000
WAL 36 19 (16.22) 9 (8.10) —5.477/0. 000 10 (7.13) 6 (3.5) —5.410/0.000  39.00411.28  67.82410.56 —13.822/0.000
t/P —1.187/0.235 —5.963/0.000 —0.739/0.463 —3.114/0. 002 0.991/0.325  —3.323/0.001
%3 24i% TNF-a,BDNF J VEGF & #8475 L& Tk
TNF-q (pg/ml) BDNF (ng/ml) VEGF (pg/ml)
am a e /P i i P e /P
VRIT I NEvig sl YR RIT IR bEvEgi NEvig sl
XHHAZH 37 36.82+3.34 28,642, 28 14. 004/0. 000 9.0141.85 11.3542.12 13.577/0.000  192.69423.42  235.544-28. 64 13.771/0. 000
WEELH 36 36.04+3.16 20.5942. 06 —16.437/0. 000 8.9441.56 13.4042.58 —12.789/0.000  200.34+26.31  281.88430.11  —14.635/0.000
/P 1.073/0. 287 16.437/0. 000 0.199/0.843  —3.867/0.000 —1.373/0.174  —0.7005/0. 000
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MG I . AR 5T 0 HR 4 R IR AR R 4 ih AR S
HAMD-17 Wb 43 8536 97 i W W T R IPSD A8 5 Y 410
AR A S B 03 W IESE T & I ARIE YT IPSD R .
KW & i kS5 R B R BUE O Rt 7
V5 SR IR AR AN IS RE IR 5 B 2 AT RE B IS A RO R
RS BRSO A R e IR ER
M2 & Wbk ZEah B A EECP R Y7 5 » HAMD-17 i
PR IR YY B384 B B T B 0 L F 4 45 2R B K
FXF B, $2 8 EECP B4 4 i pon] DUAR 3 T 20 0k ff
FH 5 bR AT LB 3 — 20 22 fif R B AR & . R A
BTG WAL 4 BB % (1 NTHSS 343 i 2% T % 1 4
1M MBI 343 W) 5 355 % B4, $& 7% EECP B & &5 il
MG B E B 2T RN H F AR TR I shAg AR T B
Bl N (T = W= S 1 S a7 N
S5 A H Al & (i AR YT EECP BE A & ith ARkTR
J7 IPSD HLAT 5 4 (1 B AR 250 5« th 3 0k 25 7T DA 46 S
2y OB FH B 8] o DA T 3 1K 25 AN IR 7 1) RS

IPSD % i ALl 3= B v K 4 28 A W 2 s 3R B
[N TR (1 1 o (0 3 I | I [ o
D3 ) NS R R U AT = S S I R ST U EZ: 3¢ ) fige 31
AR - R BT RN 2
TUABAE 1 % 98 AL A5 20 732 AT, 7 B 2 v 1) 0 3%
T HR R 2 FR G P TS I L T S5 4 R /DN S 5 AR
1R SN 1o o ) DN P R 7 o LR 2T 3 Rt o
T PR A AR AE R0, TPSD g8 35 AR AR B in
Bt 1135 TNF-o F+ 5. i L35 TNF-o K35 IPSD
BHEN HAMD %43 VAR A Wi 3R (Self-rating de-
pression scale,SDS) P4 %YL R . —ERE
B TG B S EE M, BDNF 2 AR & B R 2 4
BRET .S 5EEM LT . L MAEE. 1P-
SD [ # & )9 BDNFE 7K - i) [ AIK 23 BH % 4 28 o0 19 24
KB FRAE B 5 R EOMAR R & 4. B 5 HAMD
PEOr A . SR IPSD 3 e 42 Z Uik 25 G
J7 J5 AR N BDNFE 7K SF- 2= B 4 100 AR 1% 25 1) 4F e i 34
. B A 2% F Nk BDNFE AJ 4R 8 3744 TPSD & 3
PUIARIT S A Wi hr B . 5 4h, VEGEF g —Fp &
BLRPR B IR N R A ) R L BR T
LA A A A B o 3 X B0 ot e 483 0 A e 0 AR LR
fEH. & 5% pAid ., VEGF &5 7T IPSD
f 2 9 A T L A v 2 IR K F VEGE Ry s
5 e A A . S R Y I3 2 R IR R KR A g
F 20 e PR 2 A R A BT 22 A TPSD B8 1 3 AR IR
e,

AR I IPSD 35 1L 7% TNF-o, BDNF #1
VEGF (W25 5 2 81 . IPSD R % 45 52 & i bk J5 i 7
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TNF-a K- ¥ 81 8 {iX F 4 J7 A . 11 BDNF #l VEGF
OB TS . REAET I8 B 28 UE 55 4 fh ARG 7 mT L
P E AR GE 5B 4K I BDNFE /K, I B K TNF-a 7K
S AR T ML AT RE UR T A i ARBH BT NMDA 2%
TRTIRE , FREAR y-20 56 T 19 68 v 8] A 28 70 T B, filf 4 1A
P28 T 2 00 RE IR o A SR L 0 T AR R T b S
AMPA Z {4 fig i BDNF A= gl R th ok, & i
A BT LU i A P 9 R RO, AT BE S TNF-o 22N £ 745
PEARSC A EG S 8 il MK EECP B A 4 il Ak
1697 )5 IPSD 3 1% TNF-o.BDNF f1 VEGF f#7k
SEARAL N B 2, 0 EECP o n] LLJ# #2 M 3 TNF-
o BDNF FI VEGF 7K. M4 SCHR it 18 e A< bf 53 2%
H L EECP 0] figJ& HA DL N [E] 4 il R 78 T BL S -
OEECP #] LA gt 38 1506 B o [ AR A Py 5 M 40 M PR 5K
L B B R AE P @ EECP 1 1 hn b i 3 37 30
R I R 0 P B AR A 55 1 L P R A0 Y )
AefF LA, Sk Py N & TN F-1 1 R
O VN R B — SR A A G B . AT {2 #E BDNF ) 3%
k9, @EECP i i 1 5 BE 5 U1 W 715 5 N R 40 i
53 W VEGF, AT 38 Ik N VEGF (% & . EECP Bt
A AR AT LA A AH B W )R T DK T B G b 4 ) 5
$iE J2 % A4 2 BDNF, VEGF /K, Wi A 2k 3% 1P-
SD [ # R IMABIRAS

AT F 18 A5 SRy BR A A5 45 9 A B X A 2 L B
ST Z A DRSS N B R, =
R R IRE . BFAE T 2 R R T A B
YT IL AT gE A R E N A — 2 B E Bt
SR AR IR S 1 B . ROk T A A S T
BB S REAS 1 DL RS IR 7, DA 43 F 2 T — A R
K EECP Bt & & kIG5 IPSD i AH G ML .

M Z L EECP A 4 i MOR YT e 1 35 22 % 1PSD i
H ARG 25 . Bl T2 ki 2 D AR 2 RR = H H
AV RE 7. HAE ML) AT #8550 1Y IPSD AR 3 i v
TNF-a,BDNF 1 VEGF /KF4 %,
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