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Effects of Acupuncture Combined with Iced Cotton Swab Stimulation on Surface Electromyogram and Serum
GFAP and GDF-15 in Patients with Dysphagia Due to Post-stroke Pseudobulbar Paralysis YANG Jing, ZHANG
Jinglan, WANG Fei. Wuhan Hospital of Traditional Chinese Medicine of Hubei Province, Wuhan 430000, China
[Abstract] Objective To observe the effects of acupuncture plus iced cotton swab stimulation on the surface
electromyogram and serum glial fibrillary acidic protein (GFAP) and growth differentiation factor (GDF)-15 in patients
with dysphagia due to post-stroke pseudobulbar paralysis. Method Seventy-four patients with dysphagia due to
post-stroke pseudobulbar paralysis were randomized into a control group and an observation group, with 37 cases in
each group. The control group was treated with iced cotton swab stimulation, and the observation group was given
additional acupuncture treatment. The Kubota’s water swallowing test grade, standardized swallowing assessment (SSA)
score, swallowing durations of the suprahyoid and infrahyoid muscle groups and the maximum amplitudes, and serum
GFAP and GDF-15 levels were compared. The clinical efficacy was also compared between the two groups. Result
The observation group had a higher total effective rate than the control group (P<<0.05). After the treatment, the
Kubota’s water swallowing test grade improved in both groups (P<<0.05) and was better in the observation group than
in the control group (P<<0.05). The SSA score dropped in both groups (P<<0.05) and was lower in the observation
group than in the control group (P<<0.05). The swallowing durations of the suprahyoid and infrahyoid muscle groups
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became shorter (P<<0.05) with elevated maximum amplitudes (P<<0.05) in both groups, and better results were found
in the observation group (P<<0.05). The serum GFAP and GDF-15 levels declined in the two groups (P<<0.05) and

were lower in the observation group than in the control group (P<<0.05). Conclusion Compared with iced cotton

swab stimulation alone, the addition of acupuncture can produce more outstanding efficacy in treating dysphagia due to

post-stroke pseudobulbar paralysis; it can foster recovering the swallowing function, ameliorating the swallowing

durations and maximum amplitude of the suprahyoid and infrahyoid muscle groups on surface electromyogram, and

down-regulating serum GFAP and GDF-15 levels.
[Key words]

Glial fibrillary acidic protein; Growth differentiation factor 15

BT BR BRI A T LR, BRI K i R 2
B ARG R I B P T BT EL, DA A
TSN F BRI . BT 1R LR mIL 46. 3%~
56. 9%, W FEUE FEAR L RN % 25, S i
S A R, AR AR o e A e A R PR
PG MRS, INK -2 T &M IhRE R IR 1 s
FIBON S, FWRIIRERE VI N s, &, 1
ST PRI 8 S5 7 A LR PR JUL RO B 8 2, B2 i LGS L 7
WA K 3k g, (H LT AR, B AT R0 DL & il
e MR PR BT S B . AR R, o
A AR SR, B 1 JULPN PR It 2 40, FLER AR 5, BT
I RS, AEIEYT 7 AT 75 ISR AR, R = w5 o == ) e
IRIFFIC o BFRIATT 2 R RS B R CUA, S
PR D) RE S X LN 7) 556 R AL A, R AR 1
{14450 222 2 SPF I ERL 7 A, o MR JUL R PR A 4 1k
P AR AR AT SR B A VKR AR A 9T A R R AR
=1 PE—RRERIERER

Acupuncture therapy; Post-stroke sequelae; Pseudobulbar paralysis; Dysphasia; Electromyography;

PEER BRI R [0S, 55 B At kR St 47 b A, R 52
O i 2 R Th UL R PR R I 7 P 4 e I A 4 R PR B
(glial fibrillary acidic protein, GFAP)flA4:K:4y
IR F (growth differentiation factor, GDF)-15
(R E ] o

1 ImRER
1.1 —R&EH

HHL 2019 4E 1 H & 2020 4F 12 ALK 74 fil%
Hh i {1 1 B BRI IR e i 5, DA BB AT B R34 ko
PR AR 40, B4 37 o oF I ZH DR H 03T 00
Pt N E Vg 1), WAL IR AS RN 52 41 3 75 2 491,
ANNGET R B 36 1], AELLH 35 {51 P4 — Mt
KLU, Z R TGt 58 L (P>0. 05), HA T ELE. 7
W 1.

) (1) _ _ A rh R (1))
25 v FR (X £ %) FfE(X +s d) - -
‘3 AT i 4 100
X HEAH 36 24 12 5916 42.74+19.8 20 16
WERAH 35 21 14 5719 43.5%+21.5 18 17

1.2 SETARAE™

A A s A T RS RS, B BRI HAth
FEAR, Q0K 5 g (SRR R ANE) 5 BT (%
TEREL, RICIREE) & . WAL, FL. rVLER
[ JLIZ 2 B, AE G L2546 | FE 8, W S A7 7E, 444
SRAE B 1 LA B 0 B i - s S B 44 5 Skt CT B MR A 5
PEORAE LRI B A% DL 357 A7 76 B0 =i U0 457 28
B I
1.3 PNIRE

OFF G WibsiE; @M, F# 40~70 %

@RI FR, BUNEE, L @K 3 A
W O%EMERE T,
1.4 HRRRE

CORGAM 1M 3 32 97 5 L A i 1K1 51 7 1 5 R e
154 O™ EO . B PSRRI MR,
W FLIAF @A BB © &2 nH ARG AR 7
E
1.5 HIBRRAERRAE

OH L™ EA R RN EAATIRHE @[ 17H#%Z
Ho AR T SR T AT 78 BE 52 7 RERZIRIT & @WK



s R e 2022 4FE 8 S 41 B 8
PRI 1S SR I E 2 @I R TR R

2 RITRE
2.1 ¥tEELE

TOKARRER . BB AEML, SKITHE ; S A FHruK
MR fih o B T RPN &g, RO KIS 5. W
JEEE. HIEMREE. B 3~5 s, DLk
AL AR RS, VB R FE W BRI E.
RERESE 5 R B HERAE, B H 2 Ik, IRTT 4
2.2 JR¥TA

TEXT RRZH VR TT B Al T EFRNATT « IUE 2 W],
BRI R ZEI s BB BN, 5% 28 R0 R bk o R 2E AR 4R
FE PP R R K 25 mm B 40 mm ~FAFARER. WL
MRS, AR R 0.5~0.8 ~F, WE[ 1A R AT
AR 0.5~1 ~F, BRI & AR 7 A 0.8~
L 2~F, RERFEA 0. 2~ G545 m) R IR ) B
FIN 0.5~0.8 ~F; 47 FANFIE F ik, 15705 B4
30 min. ®EH 1K, B 6 &, FI6IT 4 .

3 JRITHR
3.1 METIEFR
3.1.1  FEEHYOKIALE"

S TRIT TG, VB AR w A, — RS TR 30 mL
7K, MRS FL AR MR I ] S M 1 0 o 1 N RENIR) 1 IR H
IKIATR ;2 N5y 2 IREL BTN, AR ;3 9y 1 IR
N, BN 4 95y 2 IR UL B TR, AR ;5 G A
MR, ANRE AT o
3.1.2 K #EF W IhRE BE A & K (standardized
swallowing assessment, SSA)"™

S BT IT BTG K SSA 1Al 2 7 A . SSA
S 18~46 71, s H B i, R AF IR D) BB ZE
3.1.3 Fm il A K (surface electromyography,
SEMG)

G TR T G SR F 2R 1 VLA A SR B T
5 mL W KIS E B EUUE & N VLR A R A2
IEPNUA LR
3.1.4 Ifi% GFAP F1 GDF-15 /K1

3R AT G EC P 2 BB 5~10 mL ik I,
DA IR 2 U 52 A5 DU 1037 GFAP A1 GDF-15 7K°F-.
3.2 TibnE"

0 R AR R RE RV 2%, EEHOKIREE N 1 .

» 767 -

ST Gl i N NI TS e K @ S v S
1 %%, e 2 LA L.

AR BB AR IR A BT, HOK RS RIA
2 9%, s 1 4.

T3 PR B AR L8 AN 2, FAROK R 55 41
TR, o

AR = [ GREpIE -+ B E+A % /
B0 X 100%.
3.3 BtERE

K F SPSS22. 0 Guit 3 k5 B 2E 47 20 b FH AL 2
THECTRL L BCR F R D7 R 56 5 S5 4% B R} EL SR FH R AN
K58 756 IEZS o0 A (T E & 50 R DU e Z ROR,
FLECRI ¢ K56, LA P<0.05 BonZEREBA ST HE
o
3.4 JATTHER
34,1 PRAIRHARYT b

ML A RN 97 1%, & T X IRZH 80. 6%,
Z R BA R L (P<0.05), L& 2.

* 2 MAIRKRTHELE (451
2H 5 Bl wmAE B A% B BAEE/%
XTHRA 36 2 14 13 7 80. 6

WMEH 35 9 15 10 1 97. 1"

1 Sx A LR U P<0. 05

3.4.2  PRULIRYT AT E EE AR KRG T e S R L
YRITHT, P R AOK RIS P S LA, 2 7

GiitE X (7= - 0. 514, P>0.05) 3697 )5, PidLiEH

TRARIE VT 2 25 R IR 367 /T e (P<<0. 05), H

MELHA TR B (7= - 2. 807, P<<0.05) . VEWE 3.

3 FEBTAIEERRKRIGTEEFR LR (f51)

Mo pI% WE 14 2% 3% A% 54

S WBITHT 0 0 7 18 11
WITE 2 7 9 11 7
T RITHE 0 0 9 16 10
WITE 9 12 7 6 1

3.4.3  PALIGITHITIG SSA PR LA

YRITHT, P4 SSA VRAr IR, ER TG EE X
(P>0.05) . JAJ7 G, BZH SSA ¥ 3 F#A% (P<0.05),
HW SR T3 IR 4L (P<0.05) » VEILE 4.
.44 WIHVRIT AT JEEE _EUUEE S WU
(EVSES INYA LN R N

YRITET, PRALEE LU 5B R UURE A 2 A B A



* 768 °

K K iR(E e, 2R 422 L (P>0.05) . i
705, W2 B BVURE  F i U 0 7 A o R 2 44
(P<<0.05), KUK IR 1 5 (P<0.05) ; HARELH &
B EWUEE S T JVURE 0 7 s R R M B 3 A
TxHHRLH (P<0.05) . VW% 5.

Shanghai J Acu-mox, Aug 2022, Vol 41, No 8

&4 PLRATTRIGE SSA TESEEERR (X £s %)
5| 15115 YBITHT BIT IR
it B2 36 32.81+4. 62 28.25+4. 55"
g2 35 31.91+4.53 23.49+3. 52"

VB S5RGBT LRSS Y P<<0. 05; 5 X HR4E LLE: 2 P<0. 05

*x5 MERTEIEEELINE. &8 TIETREERREAEIEERNLR (x £5)
N X EHE LU HE T
A 1% e[ S S
FrUR B2 (s) T KW IRAE (V) FrWR 2 (s) B RBIRE (V)
YRIT T 2.5340.54 319.81429. 43 2.7140.55 297.77429. 19
pagicEi:l 36
VL idE] 2.18+0.61" 607. 48 +66. 79" 2.33+0. 56" 593. 63+54. 78"
YRTT T 2.3940. 56 317.11428. 50 2.5540.59 300. 66423. 97
WA 35 t , , f
VL idE] 1.8440. 45" 753.054+93. 95" 1.8940. 42"  731.70483. 59"
VE: 5 RGBT LR © P<<0. 05 56 B4 Lk 2 P<<0. 05
3.4.5 PRLHIEIT RIS L% GFAP A1 GDF-15 /K F Eb# GDF-15 7K FHJFEK (P<<0.05) ; H WS4 AE T % HE 21

VAITHT, PIZH I GFAP F11 GDF-15 /KP4, #57
TGtz XL (P>0.05) . V697 )G, FZ4EITE GRAP A

(P<0.05) . EILFE 6.

=6 PELEEITHIFNSE GFAP F1 GDF-15 7K L4 (X 9
. GFAP (ng/mL) GDF-15 (pg/mL)
H 5 ik — - — -
VAIT R HIT G VAT I BTG
pORiEiN 36 8.05+1.29 6.524+1.31" 799. 59452. 53 658.95+63. 77"
W 35 7.7441. 46 4.6941. 13" 814.39453. 45 553. 254+95. 37"

v 5 RIHIEST BT b U P<0. 05; 50t B4 L P P<0. 05

4 e

B P 3R BRI 22 pl G 1M 35 9093 51 R, & i) iz
ML LR/, SRS AER A LT Lis
A ICISCRE, THIENL. EWL. JEL. P LA L
PI935 UL R P T B, 0 o PR i S 5
AT ULIELVGS  f R B I TR o, 5 W B S R ek
AR R WA S BE LA W A D, P TS SO iR
]]&UHB]O

UKABRRIT IR T B R S TR RURR P, 45 T i
JiE i R, G R A S AL B Y A A LA
[ Th e, ek /> Y 43 Wb, il R A T S B, 1 R R T R
WY BRT RS WS EE, E S AR HER AL AL, A
FEIEXF G AN ET A RO AT VKR, A3
BSOS A T A NLEE S, DA IR RT3 42
AL BT E NN, HEWE. A &
DREK S E BN A, VR A P R R B AT R FH 7T
RN, WS H B AR TR BTG, WAE

(VARSI TiE e I e o b A 1 & i S 1B
17, R e . R, SR THE IUIL s An i i 1 ;
KRG BE TP X PP DA 1L, E AP IARR, I 1
IR R

R AA BTN . B, BT TFES
FERA IR0, R o i A 2B i A R L, SR G A A,
PRI O 2L 2R T AL, TN s K D e X AR AR D, A2
6T 26 T i B R R A W B AT B — E DL B A
A ARWFGEREE S W] BURFIRZEN. H
PL T N ZFTE, &2 7 51 SRS SR ES | i IR
WL 1B K SRR 4k 2 2277, H 246 TTAES L iRk
W2, BIRHE . MEHRE BUR “ERUT, 45k L,
HAT”  AEEE S WAL, WA R IRE
%, TEAE” ; RIZBAYERK AERKIIZ 20X, REA &
A RS A, AT RT3 TR LR AR,
HREBENIT 5 . WEEAE . AR Dy, ASHE T4
KRG VT E S 25 25, IR0 T3 TR el



AR 4 2022 FE 8 S 41 5 S #

SSA VEAr BIBRAR, MELAHAG T R 2H . 23 I 72 DR o
WAL Eon B AT — DR I T AL, B
Theg.

R UL E B A P SR 7 W A R A DG JULRE R UL
TG BN, 8 VT Ah A M I R A A S U ) Th B, S B
WP s 2 5 7 PR e i UL PR R 0 e 9 57 B 25, SR 7 I
TRHIEW. I7 ROPAE SRR . 26 5 75 E s 2R
R B o R 5 B T T X P, 5 B
BNAEIR MR LU A 3 2 a2, UL AL Sl T S K,
PR PRS2 451, 76 3R T UL E I v 22 SR I A T B AR 11 A8
K FIR D Re s, AR UL TGR Wi o 77,
R MR FRAR o T UL, 2T UL R P 5 W e R B e K
PR R R e W Th R 1 R bR . AW AL R
N IR, PR VU S R UG R
ARG A, e IR 3 1 = R A& i B
T T VU AR 7 W B R B o R U M L 350 P %o R
W B 6 KRR P I T e R R UL )
RIS AR L S R, (2 S D Re Pk 5

GFAP 1 N Hr HiX 4 48 2 Gt 2 T J I 4 B Joia P 11
FESEVERR M AR (1, AR A TR 0 4 B 1 R S M A 7
Yo HRRIE RGURAESII G, BV IR 5 40 i A 4
i JHT, GFAP AR5 (1 522 T/ J2 I 4 e v 1, et
0 S5 Bt N IS, AR 37 GFAP 7P B, GDF-15
SE R A A K R BB K P — 1A, TE ik 4 o oK &=
Fk, FF I W B . AEH TN, Bt
At 3 ILIE GDF-15 /KW vd T e 32 1%, HobE
FEANA IR B AR . S AEARAIG I A
GDF-15 7KV 5 2 Fil s B R AH ¢, a5 90 d TG A 4F
SR GDP-15 /KT B B i T W5 5 i g™ A
o, 19T )R, WAL GFAP. GDF-15 /K F-3Y B4R, M
SUIC T X R A, $R B I ECG IR A BB mT B A1 I
1# GFAP I GDF-15 7K, Hif 7 2 vp J5 B P BR BRI
B RS WL T e 5 AR G .

5 b, BRI KR AR SRR T AR R B R R
B 5 TR [ R 20K A T B 0 DO e o) B, T A 3 75 T Ty
REVK A, oot o i b T LR R T UL R P ) 7 R ) 7
KPR A, PRI GFAP AT GDF-15 /KF,

Sk
[1] NAGAOKA M, SUZUKI H, KANAYAMA K, er al.

Inability to close mouth and dysphagia caused by

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

* 769 -

pseudobulbar palsy: trial treatment by vibration-induced
mastication-like movement[J]. BMJ Case Rep, 2019,
12(12) :e232061.

Ak, TRAPTE, SEALAK, SF. b R AR D) RE RS
RAT s 2 R AR s ). h e B R e S R R R,
2017, 39(12) :937-943.

ZFY, BT, XM 2, S TR -5 6 AR TR 2 AR
T ARG 8 Nt 28 At et e (] b [ 2 4 2
Zk:&, 2019, 39 (23) :5878-5882.

PO S5 BN ZRIA 7 10 A o 75 R B A 83 F i
PRACR Bt B D RE sz 2 #r [T ). PR a5 &t
A& HL T2 &, 2018, 6 (5) 1 149-150.

SR AR D& DK OGS il A o i A T B 4 e T ROU
£[J]. hE S soRAcE, 2015, 18(9) :100-101.
ECEE, B, Myl S5 BHRIGYT N A A A R RS
W TCHERE LI, ) BR 25 K 2 2 4k, 2021, 38 (1) : 79~
84.

5z 2, RS L A T AR BR PR A R B A B e R
SR [J]. LT R 2 KRR AR, 2021, 23(3) 1 135-
138.

BUEEF. Pz o (M) Jb et AR A it 2013:
175.

CHEN P C, CHUANG C H, LEONG C P, ef al. Systema-
tic review and meta-analysis of the diagnostic accuracy
of the water swallow test for screening aspiration in
stroke patients [J]. J Adv Nurs, 2016, 72(11) :2575-
2586.

Py T B v AR R ) R PR 0 I8 4 v 5 7 A R A A
FH KRR LT]. 0L, 2017, 23 (21) :66-68
RALHE. P2 25 PRI 7T 4R 3 U GRAT) [S]. dbst:
Hh ] I 2 RHE H AR, 2002:99.

BOLNE, BB, SRR, &5, (SR BR A o S A
WP B 3 1 AR 1 R B (] 2 2% 419, 2019, 10(2) 18-
20.

XV, iz 4, XU, &5, ik 26 o 5 P BR AR S0 TR
BRI PRI T ROBT FE R ). A B2 2 iR, 2016,
13(14) :2053-2055.

FIESF, XFE, AR 3H, S5 SR UK F R 0BE A e
AT 2 o i A A RS T RO [T ] o A X T,
2018, 34(21) : 73-74.



e 770 « Shanghai J Acu-mox, Aug 2022, Vol 41, No 8
[15] T&PEA, skyb e, X0UGPE, 5. AT i 2 Hh 5 6 A e [20] XUF&F4, D32, R TH L B A TE 25 b f5 WE B 75 W Th g

S B R SC R AT AL (], R R A &, 2017, 58(16) ¢ RE RSVl o S AT 7 [T ]. R B PR 22 2R 3, 2017,
1412-1415. 32(5) :534-538.

[16] HSRMR, TREZAR, B, & HEHBCG EWIIZRGRTT A (211 XS24, #0347, Peifety, 2. /N S0 i i fs B2 70 e o 4
J R WA T R e A 1 RO 8% (7). o 1 o R 2URE, 2021, TR/ 5857 200 6 5 AR L A ) o o i 1 55
30(2) :312-314. iz, 2016, 18 (1) : 77-80.

(171 FaE, BRSEA. B RIVEST b RS M 3R ot 7 A B 1 1) [22] MBAFEVT, JTIRTE, (3. M3 CAM. GDF-15. ox-LDL 7£ &
WA [J]. 7 R4, 2016, 39 (4) :1-3. P I P o 2 e R o R AR A K I S PR T B %

(18] HEAE, J7 ik, BLAUE, 5. R EIBORTER & b 5 & ). PEZESIE, 2018, 38(9) 1 2049-2052.

WA f 55 PF Al bR B (0. o B Il R BF 5T, 2019, (23] JA&:, D5, Wi, . S8 vk i A o iR i
32(4) :493-496. HCY. GDF-15. GFAP /KT 5 & ThRe K FlJ5 Ik & [J].

[19] ZEwmg, BAE)%, A, BRI 75 SN IS 0 R | I ZREE2Y, 2017, 57 (18) :46-48.

56 77 I A S A WA N S B 7 D] R AL ke H 3 2021-11-12

2021, 46 (10) : 875-879.

(BBt RAE) IR

Jo B A R S A A RFE A S B

* BH:ZEZE. WRIT . RS M. SRR, BR5%58. SARIE, HREA. i
R

Jo R T AU AR SC 6~ 124 H 5 SR e A H TR 48 29 R SC3R0. 5~24N A, MBS W ¥ R %R, eI S
FE S0 - S5 I TR 9% U 1A P e 2 25 IS PR P 4 0, WIS By < W28 1 R FR TS 7

% Pk www. acumox j. com

K FELFEREMbE http://116. 228. 206. 14:4999/ journalx_zjzz/

K HLIE/fLH:021-64382181

K HLTHEHT : zhen jiush@126. com

* bk RITRIC X ST R 6505 ( EHEEIRAE) MR il 25 : 200030

o RERIEREE: A TIASUCHUT ] 76 21 o e 3, 3% S DGE IR B g R K 2« g T EH R A5
Fir” Tk 07 RISCIUR R B (RRIEI %), 2 43 B A NI Bl F sl ik 25 AN DK o



