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Effects of nicergoline combined with low frequency electrical stimulation therapy on dysphagia after stroke and serum
neurological function indicators Yao Yuting, Zhao Peng, Li Yan, et al. Department of Neurology, The Second
Affiliated Hospital of Hebei North University ., Zhangjiakou 075100, China
[ Abstract] Objective: To observe the effects of nicergoline combined with low frequency electrical stimulation ther-
apy on patients with dysphagia after stroke and serum neurological function indicators. Methods: A total of 90 pa-
tients with dysphagia after stroke who visited the Second Affiliated Hospital of Hebei North University from Sep-
tember 2022 to June 2023 were randomly separated into three groups, with 30 patients in each group: group I given
routine treatment; group Il given conventional treatment combined with nicergoline; and group 111 given convention-
al treatment combined with nicergoline and low frequency electrical stimulation therapy. The efficacy after treatment
for 2 weeks. changes in National Institutes of Health Stroke Scale (NIHSS) and Standard Swallowing Function
Scale (SSA) scores, Kubota water swallow test level, serum brain derived neurotrophic factor (BDNF), nerve
growth factor (NGF), and neuron specific enolase (NSE) levels before and after treatment, and the occurrence of
untoward reactions of the three groups were compared. Results: The total effective rate of treatment in group III was
obviously higher than that in group I and group II (P<C0.05). Compared with those before treatment, the NIHSS
score, SSA score, Kubota water swallow test level, and serum NSE expression level of patients in the three groups
were obviously reduced after 2 weeks of treatment, those in groups B and C were better than group A (P<C0.05),
and those in group C were better than group B (P<C0. 05). while the expression levels of BDNF and NGF were obvi-
ously increased (P<C0.05). After 2 weeks of treatment, the NIHSS score, SSA score, Wada drinking water level,
and serum NSE expression level in group III were obviously lower than those in group I and group II, while the ex-
pression levels of BDNF and NGF were obviously higher than those in group I and group II (P<C0.05). There was
no obvious difference in the incidence of untoward reactions among the three groups during treatment. Conclusion:
The combination of nicergoline and low frequency electrical stimulation therapy can effectively treat patients with
dysphagia after stroke, increase serum BDNF and NGF levels, reduce NSE level, assist patients in restoring swallo-
wing function, and have good safety.
[Key words] dysphagia after stroke; nicergoline; low frequency electrical stimulation therapy; neurological func-
tion
Fe & H IR T 2022 ERHETHRIH (2221046D)
WREEM 2028001 o A7 M AR R 2 G A e A8 2R DL Y 7 S R 2 —
ggz%ﬁﬂ%j;;{z;&lgﬁ?o#gﬁ a M =Rk, b. EEE¥F . L A R N ST~ T8I 7 A IR B L TR R R
FEH R B E 08 (1991, Lo, F3A B U, 32 28 DA 35 0 5 bR & 7 1 109 ORI R R ME AR = S A IRDRS R L O

e

9%



PR - 2024 4F 4 H - 45 39 B4 4 )

P B R U TR ROR W . A WS B A A R
— AL W] S EUE SR R B K ORI 4 L SE K R A
7RI 30 /R BT O B I R E SR TR
B N T R B U A S . HoAT I
IRIGTT 2 AT 2 45 6 WA I 25 05 3 0 0 A8 8% o A A A
PRI o SRR A2 I A 7 90 FH oo 60 TR T i1 e
it » AL % P T4 N B0 75 2 A Al i 1) S A i3
I SR A B AR AR A AR OGRS R L AR
G T AT LA 2o 0] g S e s s UL A 1) bR
T A0 R AR A AR . T A ZH S R O 4 R R
JEZ F RS & T = BE AT LAA &6 7 I SE Ji5 A WA R X
SR MR F W W] BT AR SO ) A5 R
RJE 2 S RIS R R R0 7 3 R 7 ik A rh A A
VR M F8 2 0 0 A2 28R o LS A 4 I i R 3 7 A TR DA
BRI RS Mk,

1 BRIMFGE

1.1 —fF# BEHE 2022 4F 9 F ~2023 4F 6 A 7
WAL T 2 Be B T8 55 s e 212 0 ik A< v e A Wi D] X
B 90 1, B AF A b [ 20ME il M ik A 2 iR 4 e
20180, AN AKRHE A S Wi AF A LR bR, H 4
AR SR A AN FH AR K 30 56 A 5 0 O i A o o
DIReRRiT B AR =40 5 s R A R R
Bl HE s BB IR IT & . HEBRARUE . & IF BN B g
FE 5 Bt 5 A JF H A OO R £ e ) 25
by PR 2R S 3507 A PR T I RN R AR I
il B SR E S BUE s AR 2 S Ak B A
I LAt 6 A5 R O 38 A Sk T o R A A 5 A A R I
DIREREt & . AU AR BRI Z 51 4 # it f 22 K
B (R0 2022-07-162) , 32 3 3 ¥ 2 8 01 R =
B0 R FH B BB T8 AR B4 B 3 4L R 30
Bl 3H—-MER LK ZESF LEIT¥E L., Wk,

1.2 ek AW HHIRYT S RO E 20tk sl P i
AR TR 2018, K e I Stk i il M i A 2R
FE R 2018 fF i) AR AR 1 R O 3 1M 95
T HERE VT P AR CPUEE PN N R R
JEIE N TR R R N SR SR T M. B 4 AE A
IRYT A A5G DR 22 MR (B 254ES H20000482)

201

1BIT R AR .20 mg/ .3 Ik /d, FRgElId 2 . C
e B 4G 7 LAl B A5 S AR R EOR T, R
Myomed 632X #U 75 M 5 56 T7 AR T 83 R AT i
AR AL o B 5 K 210 FRU RO B 7 S8 B 7 M DX I o
o F BRORS B TR T A5 BROIR B S U4 R AR T/R
AT A 2 H TSR BE S A OB i 30 mA) LU
14 it 52 A% RE RN BE % = 2 A W B VE B FLL 15 min/
W2 W/ dFFERYT 2 4.

L3 stk OMEIRETE RIS E E L T A
WF 5% B A 4 % (National Institutes of Health Stroke
Scale, NTHSS) #¥-fli £ Hi 22 T RE 1T 43 43 B 785 R0
WA REZ B T, QFE HAR K 9 PPl iR
BITHIFNAYT 2 J8 5 e oK a5 55 9. PEAL R A
Wi PR X V6 7 1 D0 . TR IROK A5 903 9k BRIk 58
30mLIE A B 73 ' LT S — MR TR 58 LA 1y 1% 5 11
b 2 RARGE HAR M %5 TIT 2. — R MK SE [ i 1%
IV % 5r Z K B0V 9 ARG Hig %, ©
A WD RE VT 43 = FH s 1E A5 W 2 8 1 & (standard swal-
lowing function scale, SSA) PEAl B 3 & W Ih 8, /(8
ik e 22 A T R M e T @B R R K
92 W BR300 S 0l M 5 AR 22 %8 35 X (brain de-
rived neurotrophic factor, BDNF) ., ff & 4 K N T
(nerve growth factor, NGF) Hl#f & Ju 4% & I % B4k
fiti (neuron-specific enolase, NSE) F£ ik & ., O If KT
UM IE T T JE L ROK O 5 5 R PE AN R 9T AL
WL BEG AT R GHER PO EAR T 1~2 9, B
FEIRTE 2% B TR RS R U ARG BB POKEGHE T 1
P RERERII I R B FRAREBAS 5 TR IR E POKFEH
WA TR AR R A T AR . BAARCE: (B
S B A BB /4y AL BB <100 % . ©@IRIF A
RN e sk 3 4 F IR IR E A0 E IR A RO AE
ili 58 I 7K A AN RS O

1.4 %% F%k K SPSS 25. 0 #4181 2
AR HT I ECROR A G RS 40 A R o s iR
ZH N LB ECRT ¢ 46 55 5 20 W) 22 20 3 o 25080 R) LL 8ok
HF K5 gk — 25 P9 9 L Ak ) SNK-q K 40 5 T % 5%
BHLLE 95 RR ATy K. P<<0.05 02 %A geit

PRV
FE N,

F1 3UHBHERFTELE

i ., ML 90 7 L %) AE I I A
i) % 20 g (F.x+5) (d.x+5)
A4 30 16(53.33) 14(46.67) 12(40. 00) 18(60. 00) 53.6747.26 2.3420. 28
B4l 30 18(60. 00) 12(40. 00) 14(46.67) 16(53.33) 54,8348, 02 2.41+0. 28
C4l 30 17(56. 67) 13(43.33) 11(36.67) 19(63.33) 52.47+7.11 2.44+0. 30
XZ/F 0.271 0.643 0.748 0.960
P 0.873 0.725 0.476 0.387




202

2 H#R

WBIT G .3 4l NTHSS $E4> . SSA PE4y M 1 5
NSE 7KV Y836 97 7 .2 BRI (34 P<<0.05), H B.C
HLT AH(P<<0.05),C HIKT B4H(P<0.05);3
21 oK 56 S5 A TR 9T R (P<<0.05) ,B.C 4
T A4 (P<<0.05),CHMLF B (P<0.05):3 4]
B IL3E BDNF il NGF 2635 /K V- K A R B 8836
PRI THE (P<<0.05) . H B.CHE T A 4 (P<
0.05),C 40 T BLH(P<<0.05), JAYF I 3 40 3
MARKAERNEERTRIT R, R 2~7,

R 2 34 NIHSS iE/0AIF TS e T+s
b bEagiiy BT ! P
A 30 36.23+t3.42 29.83+£2.84 19.926  0.000
B 30 35.4743.37 26.23+2. 43¢ 29.646  0.000
CH4 30 34.97+43.22 21.37+2.05® 45.476 0.000

5 AW P<0.05;5 B4 LE P P<0.05

£ 3 34 SSAVFAMIBITRTE L r,xts

AR n RIT T BT IR t P

A4l 30  30.20+3.84 24.33+3.14  16.325 0.000
B4l 30  30.03%3.45 21.07+2.87* 27.644 0.000
C# 30 31.80+3.94 15.97+2.62® 43,389 0.000

5 A4 H#,*P<<0.05; 5 B4 4 ,PP<<0. 05
3 3tig

i 25 I A A R X s i 2 R B O R E = — L 2
TR SR A3 SRR T A A T S R TR S S A A
WA JILAHE 2 BE WA IR - H DA 0% L OUJR L 38 3 G 7« 1k 2 P
HE N AT | AR B RN R R R A
RN LT RE K AT i 2 A0 I B 0 AR R
RGN AR T B2 DIAH G

ABIEFELEWEFEA TR 236 7 0 A v I A W DR X

Chinese Journal of Rehabilitation, Apr 2024, Vol. 39 No. 4

F 6 3HIBITIRIGIRIT AL E %)
AR n Bk A Tk JER R g
A4l 30  2(6.67) 13(43.33)  15(50.00) 15(50. 00)
BZl 30 9(30.00) 15(50. 00) 6(20.00) 24(80.00)*
CH4 30 11(36.67) 18(60. 00) 1(3.33) 29(96. 67)

5 A4, P<<0.05; 5 B4 k#."P<<0.05

F 7 34IBRIT WA R RN EE A B %)
HH n EREAR AR Jii 7K BREE
A4l 30  2(6.67) 1(3.33) 2(6.67) 5(16.67)
B#4 30 1(3.33) 0(0.00) 1(3.33) 2(6.67)
C4 30  1(3.33) 0¢0.00) 0¢0.00) 1(3.33)
v 3.567
P 0.168

IR TT RS SOR A BUAL L T MR IT 45 5 e &
PRI A3 FL SR 0IG F 7 A RCR B L UG WOLIA
JPES R R M. XN T HIG T 456 JE 2 MR
WL SR A I A3 T I A TR A A DR X R I OR
L AT RE 22 R A5 i PR IR 97 I 2 Hh i A A DR AR S A
095 —A ROT vk . T AT A RE DY 23 45 2R [ A 8 7 Je 42
FrPRIER A3 (R0 R R ORI ROR BRI B 22 A ARIR 9T Ak
RWZ . X A RE LS FH 2 T RE A S I 5 1 R85 X T
JUL PR AR 8 45 ] R T A 5 o 5 G IR AT BB R e 22 A AR
RIS H, TR ST B AT A8 36 5 il 24 v R 22 A A TR
BEAT VR . JE 2 A MR T & A AT AR W . BA R 5K
L6 3900 ot o 3 2 BEL BB L A P 9 L o 52 AR B A
JH 5 38 AT LAt 2 ik 200 5 AR 38 L 4 M 48 2 R -2 L O
o i 248 Y 0 RS R R 9 5 I R R SR a8
S 5P/ CR AR MR WO R R TR IR
I i A5 B A SR L A BT AR AR R RO
J7 REAE 7 A RO FL WAL RO T A8 3T 4 2 ks R i
A ERE R R I A RN B JE AR B DR X AR FRIR B
FEL VAL » 97 R S 5] s+ 22 117 5 1 e A R B % A A i

F 4 3 AHEMKKFEIIRITH G LK B %)
41 51 n I ] 14 1% 111 4% IV % V%
A4 30 RIT T 4(13.33) 10(33.33) 11(36.67) 3(10. 00) 2(6.67)
BT S 14(46.67) 12(40. 00) 3(10. 00) 1(3.33) 0€0.00)
B4l 30 YBIT T 5(16.67) 9(30.00) 12(40. 00) 3(10. 00) 1(3.33)
BTG 19(63.33) 9(30.00) 2(6.67) 0(0.00) 0(0.00)
C4l 30 =it} 1(3.33) 11(36.67) 12(40.00) 4(13.33) 2(6.67)
BT IS 26(86.67) 4(13.33) 0€0.00) 0€0.00) 0€0.00)
3 4 53R Y7 AL P<<0.05;B.C 415 A 4l Hb# P<<0.05
£S5 3MHIMTEWAENFKTRITHIG LK rzts
a5 BDNF (ng/mL) NGF(ng/mL) NSE(pg/L)
YR HIT BT R IRIT T BIT R bEE i) BT R
A#H 30 5.3120. 63 6.1320.71° 6.24+0.68 7.33240. 71" 31.24+3.84 21,2842, 970
B4l 30 5.2720. 66 8. 2320, 88 6.3220.70 8. 860,90 29,7643, 43 17. 5442, 15%
C#4 30 5.59240. 72 9.8340. 99abe 6.380.75 12,0441, 182bc 31.2543.62 11,4741, 53¢

ERIFHT R, P<<0. 055 5 A 4 i, P<C0. 05; 55 B 4 L% ,cP<C0. 05



PR - 2024 4F 4 H - 45 39 B4 4 )

LAV Hh 0 S8 o I 2 ] L 2 2 2 4 i X 4
PR 5% BB, 45 AL o 0 Sk ke 3 A5 o Y A A 4 5, 1T
g ILATLARE =2 [ Bin 0 1 T2 2 P o o8 8 T A 28 Rk e
2R EASTIUL /I & e /K (R i | ] B
W Je 22 fi ORI AR H 3 543 97 B A i mT DAAT 5
S8R G 2 v i A A DR SR R B ROR . P R
R 5 R A A ORI A (K4 R IR T ROR B
R T e ARIR YT RCR L s SR R AR R R T
B G JE 22 fbRmT DL A 36 7 AR sk iR K,
PR K 6 235 SR 36 W] 3 4 A8 3 v WA ) il 349 153 31 A &L
ZZ 1 .

FHOCHFFE 48 7% o il 2 vy 8 25 77 76 i e et AR 53
A A7 B Rt 28 0 B8 448 38 J5 Bl 2 L G I T Rg
Z4. T BDNF.NGF #1 NES 7K -] Jiz e i #3153 11 /™
R . WA RIS R AR SR I PR i 45 45 R A
DIREMK S (0 4y T hi i . A B 9T 45 BB IR YT 2
JEG » 3 AN FINAYT J5 58 58 4 Bl & DI RE DT 43 F11 I 375 4 25
K NES RiE7KF 1 AL 7% BDNF NGF 3 ik 7K
- 2 T X B R F SR BTR YT O ikt bR ik 2 A
FARIB KO 7= A 5, 10 AT BB i AR 5 b2 T e K
52 2RI C 2483 1 Bl 2 D RE VT4 I T
P2 NES 3Rk KF T BRI B e K. B Ak Z:C 4l
B M BDNF NGF ik 7KF i e . B ARz X
FW] JE 22 F RIS I i TR 9T ORI T e 22 ffa pk
IBIT LT R & JE 22 MR H BIE YT . A J PH T fg
S JO 2 PRI A I AT F SR A T AR T AR Tl VR
PEIR ST T M b 2o FIDIR S L 038 T A e ook &L Jn
TREMZINGEMIKE . AN A RN & AR BN,
JE. 22 Al ARIBE B AR AT Fi SR ST T AN BRI R IS AL
Ml 2H B2 R IA B K XK L JE 2 A ARER B
SRR EA T B AR ARG M B 4, DL RS
FOH , Je 22 A ARIE G AR F TR o7 I A v I e A IR e
A A A T R - LB AR N R BIE A

(&% k]

(1] WA, RWA, BT, S Wk e R e 7 R 5 B 7R 7
T BTk R LT hEBER . 2022, 37(11) . 684-687.

[2] Samantha Anne S, Gutierrez, Christian Oliver C, et al.. Symp-
tomatic intracerebral hemorrhage after intravenous thrombolysis
administration in an acute ischemic stroke patient with chronic
pontine microbleeds, a case report[ J]. Interdisciplinary Neuro-
surgery, 2021, 23. 100964.

[3] ZBATE, JUBHMR, SRFBLr, 5. [AVHKAS 1R I A o 4 BE Xf i 4% rp
J 7 W T R A A A T R R A R R M SZ e [T, 2023, 38(9):
525-528.

[4] BRRUME, 2208, PEEU . 5. A b q o i B 63 00 07 7 I i o

(5]

(6]

(7]

(8]

L9l

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

203

FERELI]. 2021, 36(3): 189-192.

BX/INBE. e BT i XU A I B A R A e 8 I R R
[J]. B 4hEYT . 2021, 40(16) : 180-182.

XIEUE, B, B, o B AS A T IO A BB R T ok R X
J AW R A T RE R W T RE R R s )], m P
gk, 2021, 42(6); 54-56.

XA 7 O B A 3 9 ACIBE B A 7 R S A O e AR
R ARORLT ], BEYF R4, 2021, 34(15): 126-127.

MG . . HAEIE. T E MRS G = EHA YT AT SE 5 7 I R
MEMCRIEAN LT, PG PR EE A 2%k, 2020, 48(7): 878-879.
A P A S B R A A 4 TPV B A S R A 4 4 IR L 2
4l P E 2Bk A 2 iR e M 201800, P AER SR Ak,
2018, 51(9): 666-682.

R e R A WA B ORI R B P [ R AL A R R A R B A R
EFEIM T E % R (2013 O[] hE R 44k, 2013
(12); 973-983.

B, TREF IS, Rk, (b E 20k S I A 2 iR R B 2018 ) i
] P EBAC A 2 PR e, 2019, 19(11D): 897-901.

Kwah LK, Diong J. National institutes of health stroke scale
(NIHSS)[J]. ] Physiother, 2014, 60(1): 61.

Ellul J, Barer D. Interobserver reliability of a Standardized Swal-
lowing Assessment (SSA)[J]. Cerebrovascular Diseases, 1996, 6
(2): 152-153.

AL, RIS, 8, F BN E W E R IR YT b XUS R RS
B RBF S LT ], BRI R 247, 2022, 38(3): 8-12.

B SEAE. R O ILA: W SN R A WA R A T KON i A D S A
i) ] 3 A 2 2 T Dy R B 2B S S R () ], S 2 ds 2k
2023, 44(12); 80-84.

JBUTA B, . 3R UL A 2R S UL DY R R SRR i A oh
W e it 200 B A 0 S i S e LT ). I BR &, 2021, 36 (10):
599-603.

TR, Al /NG, . AR AIRAURK A T ASCC A 7 I SO i A
of A I R A R S (], PE R ES %, 2022, 34(6) . 856-
860.

TRIE, B, TR ER I AN B I a2 b i b A A v g A A I T
B A% S il v BDNF NSE (982 m [T, w78 B 45 &0 i 1l 55 9% 2%
A, 2022, 20(21); 4004-4007.

EAMG. WO, BEAR, . J8E A MREES E A T 6 I A R
A AT RE K R AR R R )], 2020, 35(2) . 271-275.
Zang G, Fang L., Chen L, et al. Ameliorative effect of nicergoline
on cognitive function through the PI3K/AKT signaling pathway
in mouse models of Alzheimers disease[J]. Mol Med Rep, 2018,
17(5); 7293-7300.

Mg, SERRAT ., BRERIE. A AR IR YT R A BB S X KU
Wi i 05 A R 26 Th il AR IR D RE R S R [ ], b B A R
2023, 20(1); 86-89.

Juxik. &g B G W R AR VA T IR 9T I AR R R 7 I R AR 92 4
[J]. #ePE 5HEE Y, 2018, 9(18): 16-17.

EAW, TEER, 2w, G5 MV AR &% IR R A [ A R
BE M A 2 D AR B E ROAR G HE A AT LT, b E AR EE 2, 2021,
28(18): 4-7.



