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[FHE] Br IR R BCS RN E E 458§l # (low frequency repetitive transcranial magnetic
stimulation, LF-rTMS ) &7 Xt 1fi 14 I 2% 7 (cerebral ischemic stroke, CIS) 5 3 54K N 380 ST B ki #4248 36 It () 5 )
Fik SRR T, HERE20184F 1 H —20204E 1 H MU 1|48 A BB Be i 0 CIS IR 93 N BIF SR X 52, HEIB YT T7 ik AN Rl 43
A LF--TMSE | BG4, A3 10 WM T3 AT BRI, LF- TMSE /e A i FEal B457
LF-rTMS{A77 (20 ~ 30 min/ik, 13K/d, SY/A), BA AFELF-rTMSAL B EERE_[ 45 FAR A 01 3 By i 5 GR ki 1, 13k/d) o
HENRITAM . IRITARIR, BB ANGE R TRL . FAR R N S A CHe bR . It s B e ss , &R BEAHAREE
(96.77%) 15 T LE-rTMSAL(80.65% ) A% HL4H (54.84% ) (P<0.05), LE-'TMSZ1A R T4 ML41(P<0.05) o HEA 2L i 375
E ALY AL (superoxide dismutase, SOD) & FLF-rTMS4H K # ML 4H, 9 -8 (malondialdehyde, MDA ) Fl N 7 % -
1(endothelin-1, ET-1){& FLF-rTMSZL K # #L41(P<0.05), LE-rTMSHL 2 1l 7% SOD T4 ML41, MDAMIET- L& T4 M4l
(P<0.05) . BEA3hkif % (arterial oxygen content, CaO,) & & | Sl ik Il % & & 2 (arterial-venous oxygen content
difference, Ca-vO,) A/ & UK (cerebral extraction rate of oxygen, CERO,) {iX FLF-rTMSZH 5 % #4H (P<0.05), LF-
rTMSH L R3ANFEARE T7 #41(P<0.05) . BRA Aly-2 3k T 2 (gamma-aminobutyric acid, GABA) . 5-F2 {0 Ji% (5-
hydroxytryptamine, 5-HT) F1Z& L} (dopamine, DA ) i B35 R 5 FLF-rTMS 20 5 % B 41, Z BEA B (acetylcholine, Ach) /I
HLR A T LE-rTMS 45 % 20 (P<0.05), LE-rTMSZHGABA . 5-HTHID AN H A 5 25 T3 L4, Achlibi FLAT R AG T 41
H(P<0.05), BEVI6N A, BAHE K3 (3.23%) (8 FLF-rTMSZAL(19.35%) | M4 (25.81%) (P<0.05), £t RAVIR
U & LF-rTMSYRYT A B FHEm CIS IR E I RYT R, W RE- S AL DR N« eACte M e At | 31 i e 2638 o 5 R 22
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[Abstract] Objective To study the effect of the combination treatment of ginkgo biloba extract and low-
frequency repetitive transcranial magnetic stimulation (LF-rTMS) on the oxidative stress and brain neurotransmitters of
patients who had cerebral ischemic stroke (CIS). Methods A retrospective analysis was conducted, and 93 CIS patients
admitted to the Sichuan Academy of Medical Sciences/Sichuan Provincial People’s Hospital from January 2018 to January
2020 were included in the study. They were divided into three groups, the regular treatment group (31 cases), the LF-
rTMS group (31 cases), and the combination treatment group (31 cases). Patients in the regular treatment group were
given the conventional drug therapy and exercise regimen. The LE-rTMS group received LE-rTMS therapy (for 20-30 min
each time, 1 time/d and 5 times/week) in addition to the treatment given to the regular treatment group. The combination
treatment group was given ginkgo biloba extract (intravenous drips, once per day) in addition to the treatment given to

the LF-rTMS group. The treatment was given continuously for 4 weeks and comparison was made at the end of the 4-
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week treatment regarding the clinical efficacy, oxidative stress response, cerebral oxygen metabolism, and brain
neurotransmitter as shown by the three groups. Results

(96.77%) was higher than those of the LF-rTMS group (80.65%) and the regular treatment group (54.84%). The LF-rTMS

The treatment efficacy in the combination treatment group

group showed higher treatment efficacy than that of the regular group. The serum superoxide dismutase (SOD) of the
combination treatment group was higher than that of the LF-rTMS group and that of the routine group, while the
malondialdehyde (MDA) and endothelin-1 (ET-1) of the combination treatment group were lower than those of the LF-
r'TMS group and the regular treatment group (P<0.05). The serum SOD of the LE-rTMS group was higher than that of the
regular treatment group, while the MDA and ET-1 of the group was lower than those of the regular treatment group
(P<0.05). The arterial oxygen content (CaQ,), arterio-venous oxygen content difference (Ca-vO,) and cerebral extraction
rate of oxygen (CERO,) in the combination treatment group were lower than those of the LF-rTMS group and the regular
treatment group (P<0.05). The levels of these three indicators of the LE-rTMS group were lower than those of the regular
treatment group (P<0.05). EEG frequencies of gamma-aminobutyric acid (GABA), 5-hydroxytryptamine (5-HT) and
dopamine (DA) of the combination treatment group were higher than those of the LF-rTMS group and the regular
treatment group, while the acetylcholine (Ach) EEG frequency of the combination treatment group was lower than that of
the LF-rTMS group and regular treatment group (P<0.05). The LF-rTMS group showed higher GABA, 5-HT and DA
EEG frequencies than those of the regular treatment group, while the Ach EEG frequency of the group was lower than that
of the regular treatment group (P<0.05). All the patients were followed up for 6 months, and recurrence rate was lower in
the combination treatment group (3.23%) than that of the LF-rTMS group (19.35%) and the regular treatment group
(25.81%) (P<0.05). Conclusion The combination treatment of ginkgo biloba extract and LF-rTMS helped to improve
the clinical outcome of CIS patients, which may be related to the inhibition of oxidative stress, improvement in cerebral
oxygen metabolism, and regulation of brain neurotransmitter.
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Aty Bl Bk Bl PAT S | I LI B B I B L SRS
PRI LA, 22 R HITAAR: | BT | B/ IMBCR AR AR YT,
B G IR MG, 0 s D REZ" . (HACRA K
T, A7 16 Z2 A S R 7 2 1 22 D RE Sz 3l D RE R A
UnAal DRSS 7 25 A TR e, ffe 2t s 10 4 22 D E M o Bl
HREAIVKIE, J2 i RO FE B£8R R A2 28 it g 0 3
(low frequency repetitive transcranial magnetic stimulation,

LE-rTMS ) K i 737 Az 19 SO FEL 30 S0 AR B St

JZ, BENE 52 i AR5 22 i AR BEEE Bl, h ph 2 Th
AERs ARAT IR IO = 22080 D B T FITRE A4 AT G, A5 10

PRI B 28485 PRI IR A F . R I SR I Ik
A LE-r TMSTAS T IS SCHRAGE L2 , b 22 I RERCR:
AR E, (AR FIBLHI A T30 . MSETTE R
W, A b 2 AT SR A AR A | i S -5 il 220 o
FRBEEL . o 1 IR A - S U B LE- TMSTRY T2
0 Ao ) S P R L T T AR A e 3t I A
K, e AR AR, A ZEE i B o M Bedic
IAA93BICIS I AR GORE, USRI 4 QL ik
M2 BN VIR, BTE T RA RIS LE-r TMS

1 #AREFE

1.1 R

PL3E [ [ 57 AR GT e A H 2 3R (The National
Institutes of Health Stroke Scale, NTHSS ) gk 35 Jy 3 i 15
b, SREUIY IZ R 7 e B 20184F-1 H 202041 H )i
A BEEERE B4 N R BE BEIGA 1) CIS 8 35 9311 bt
FEXG . 93 E H, B 536, Zra0fl, 148 ~ 7237, i
T4 ~ 48 ho HHSELERAL: B 1o 4851, A 2541, i 13471,
70, A L2461, B5 PR 1441 .

AR 9B W& (b 2 B P i A 2
TRTERI2018 )7 hRHE; BEIEST BIAFA (b B A A8 v pg B 45
HILIRTEF2017 YRR A, AN ARRHE: OFF & LiRi2li
FRUEE, HZIGR . CTEMRIZW#12 #; Q1 WA IH;
QAL AR, A TR ; @200 1145 B2 R} 2
B U ) 1148 IR BE B AR 2 51 2 MEC AR B (1) 20214F365
), R SIS, AR B AR
Brbrie: OF I EIT B DI RERE AT & QAR 0L,
THAG. M RGE ™ ERE OHEBR RN A &8 . HEA
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SR Sk s DTCTAM SZ AR T iR i .
1.2 ATFm

IR I AR, 23 0 H HLAH . LE-rTMSE. | Bk
A, HA A3, 3L B E SRR L, 22 R G
X (P>0.05), WL#1,

O A - ARHE b ) Sk it 2 i 4 26 18
2018 )45 T A W MIRYT, AL 1 B m PLAR (/R R
2}y, [E 25520130078, A% 100 mg) 100 mg, 11K/d; Hiné?
FABTT (& 5 DURRHI 25, B 25 #E5FH20080240, HLA
5 mg) 10 mg, 1¥R/d; # Ik I 5 M i LR (35 AR 4R 005
25, F 257 H22026207, A2 mL: 0.25 g)4 g/d;

IR SR T R R (o 24 4 P R 200, I 2
H20100041)100 mL; FEE 25 (30 ~ 45 min/IK, 1¥K/d)
4%, QLF-rTMSHL: 7E% MR YT () H AL i) S A, RIS
P LE-rTMSIRYT, il DU SR 1A /] CCY - 1AL 37
TRASL, 0 0 5 LT A 88 A0 K i 2 B3 8 X (ke iz
0.5 cm), #i5%0.5 Hz, Jk iR 100 ps, 58 50.72 T, 30 s
VN, 9 ] BRIl s 20 ~ 30 min/¥K, 13K/d, 5K/
JH, 84 . @A 4H: 7ELF-rTMSIAYT ([FILE-rTMSZH )
FHER b, 25 T B A IS RO SR, AR AT ISR R T
T CBLRRE 24, [ 2518 72 H20070226, FLA%5 mL: 17.5 mg)
20 mLJN500 mLA= #EER KR T, 10K/d, E 224 A

R1 ZACISEEEZLZARILE

Table 1 Comparison of the baseline data of the three groups of CIS patients in the study

Regular treatment group (n=31)  LF-rTMS group (n=31) ~ Combinatin treatment group (n=31) FIy P

Baseline data
Gender/case (%)
Male 20 (64.52)
Female 11 (35.48)
Agelyr. 55.42+7.25
Disease course/h 25.12+4.34
Infarction area/case (%)
Basal ganglia 17 (54.84)
Frontal lobe 7 (22.58)
Temporal lobe 4(12.90)
Brain stem 3(9.68)
Comorbidity/case (%)
Hypertension 7 (22.58)
Diabests 3(9.68)

X'=0.784  0.657

17 (54.84) 16 (51.61)
14 (45.16) 15 (48.39)
56.2447.37 57.3247.47 F=0.776  0.652
25.36+4.69 26.45%5.14 F=0.845 0624
¥=0.785  0.657
16 (51.61) 15 (48.39)
8 (25.81) 10 (32.26)
5(16.13) 4(12.90)
2 (6.45) 2 (6.45)
8 (25.81) 9(29.03) X=0562 0924
5(16.13) 6 (19.35) £=0.812  0.643

1.3 MZBIEHR

1.3.1 &R7F IRIT4AG, S RS E N DA ST B
ASHINTHSS 58" (R B UEI2 Wiy 7 b vl ) HDLRe 7 3k
FIWThRE . o R BAEE @ (R BERE IR T 2R, NIHSSHH /3% >
90%) . {3 A (SRR W] 2 25035, NTHSSIR 43 % >
45%H <90%) . #25 (h BEREIRA T2, NIHSSI 53
> 18%H <45%) . AL (P ESER TG £ 2 N,
NIHSSH /3 <18%) . HAHF= (AR M+ F I
) BB S K < 100%

1.3.2 AL ARARA R JRITHT . IRITARR, R E
RS G K a4 mLEU i, SR A4 A shAE e (H
37.7600 ) K 1fL 375 PN % (malondialdehyde, MDA ) , #4R
19y 7 {1 (superoxide dismutase, SOD) . N7 % -
1(endothelin-1, ET-1) & Al Jy k. BEER S e e iz,
I [ A s SR TR PR A .

1.3.3 e BARHSHE AR JRYTHT. IRITARR, &R E

A Bl Dk L, 1 I e B AL CFR B KRR ABL9O
FLEX) ki U 3l ik 1fil 42053 /% (arterial partial pressure of
oxygen, Pa0,) | Il % {fI A1 (arterial oxygen saturation,
Sa0,), iHH S kIl % % & (arterial oxygen content,
Ca0,) . BE kIl % % 2 2% (arterio-venous oxygen content
difference, Ca-v0O,) . PR (cerebral extraction rate
of oxygen, CERO,) .

1.3.4 AVZEFORFEIRFRACR IRITHT IRITARAR, R
Jiq FEL A v A (AL B TRl DR 22 RIML20014Y ),
BB EZHRIRAET, 121020 RGP R R BN (E 5
18 min, WEES1iE Ry-2 3L T 2 (gamma-aminobutyric
acid, GABA) | S43{% & 5-% £ (A fit (5-hydroxytryptamine, 5-
HT) . S5i% & LWEARGH (acetylcholine, Ach) | S113E R Z
Ji(dopamine, DA) & i LK (MHz )

14 BE

K6, R  UE . RIEVIIAE 7, TR AR
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BHE R B IRIEAR TN G R IR - A 455 ol R
FRFEERI L, PR B )0 X 035 P i 28 2 6 BB RE R
IRAE, Sk B CT B MRS & 30 ) U S X o AL
1.5 #itEA*E

FA B AR FSCE SR AN, T ok £ s
Fon, ZALE R O 225007, WA HLECR 6 505 11
OB BV BRI E 53 % 350R, RR TR . P<0.05
hZESFAGERE X

2 R

2.1 ZHBEIRKRTHLER

R A A, E L7, B e, oAl
14151, 47575 H54.84% ., LE-rTMSZ SAPE drofsl, i3 ik
10, #EA6M, Toakelil, AR H80.65%. WG AL
APER 1515, 5 2L 8, BEAL 715, TR, AR
96.77%. BEG AR @ FLE-rTMSALAH LA (y'=
4.026, 14.862, P=0.028, 0.000), LE-rTMSZH A R & 1%
WAL (= 4.724, P=0.024) .
22 ZHBESWEHMKRLLE

UL, JRYTET, = 4B MEMD A% S LN R

12 mBefore treatment = After treatment

210 " o
s 8 4
Es
Z 5
=)
Regular LE-rTMS Combined
group group group
= Before treatment = After treatment
140 " *#
=120 * #
= 100
DE 80
2 60
a 40
2 20
0
Regular LF-rTMS Combined
group group group
120 = Before treatment =8 After treatment
=100 *# * 4 s
._1 ;
2 80
\\‘:, 60
= 40
g 20
0
Regular LE-rTMS Combined
group group group

B 1 ZHEBREFRTAERLEMEERLE (n=31)
Fig1 Before and after-treatment comparison of oxidative stress
indicators of three groups of patients (n=31)
*P<0.05, vs. before treatment; #P<0.05, vs. other groups at the after
treatment. MDA: Malondialdehyde; SOD: Superoxide dismutase; ET-1:
Endothelin-1.

P L8 22 S TCGe T2 38 30 IR 4R, =48 3% 1T
MDA, ET-1¥{KFIRYTHT, SOD TIRYT R (P<0.05), Bk
EHIMIESOD R FLE-rTMSZH K H#L2H, MDA, ET- 1k
FLE-rTMSZH & M2H (P< 0.05),, LE-r TMS4 I i SOD
FH M4, MDA |, ET-1ik T4 M41(P< 0.05) .
2.3 =ZHBEMENIGFLER

W2, JRYTHT, =41 H CaO, 5 M A AR FE 5 L
BEF LG FE G IBIT4EAER, Z4HHEHCa0,.
Ca-vO,. ERO, H{K TR 41IGJ7F AT (P<0.05), Bk &
#1Ca0,. Ca-vO,. ERO, MK FLF-rTMS4l 5 M 41
(P<0.05), LE-rTMS41Ca0,. Ca-vO,, ERO, X T# 41
(P<0.05).
24 ZHBEREBEERINELE

VL3, JAYTHT, =41 I GABAS i 253 5 fiki
WR K ZE R TG E G IRIT48 R, —H R E
GABA. 5-HT. DAk HL A5 34 5 T R A1A YT HT, Achfii T
TBYFIT(P<0.05), BEA41GABA , 5-HT., DAMHUF % & T
LE-rTMS4 5% 41, AchfiE FLF-rTMS4L 5 % AL4H
(P<0.05), LE-rTMSZ1GABA . 5-HT, DA HLA R T4
FIZH, Achfit T 5 #4H (P<0.05) .

mBefore treatment = After treatment

Regular LE-rTMS Combined
group group group

mBefore treatment = After treatment

8 ot
26 o
S * 4
O? 4
S 2
0
Regular LE-rTMS Combined
group group group
mBefore treatment =8 After treatment
40 ® 4
* #
© 30
= * #
O 20
[=4
=10
0
Regular LF-rTMS Combined
group group group

2 ZHBFBTARMENEHERLE (n=31)
Fig2 Before and after-treatment comparison of cerebral oxygen
metabolism of the three patient groups (n=31)
*P<0.05, vs. before treatment; # P<0.05, vs. other groups at the after
treatment. CaO,: Arterial oxygen content; Ca-vO,: Arterio-venous oxygen content

difference; CERO,: Cerebral extraction rate of oxygen.
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mBefore treatment = After treatment
8 *#
w7 *# *#
T 6
2
23
@1
0
Regular LF-rTMS Combined
group group group
” = Before treatment =8 After treatment
24 i * 4 i
& 20 T
S 16
=12
2 8
4
0
Regular LF-rTMS Combined
group group group

= Before treatment = After treatment

24 .4 *#
L 20 * # 5
£ 16
2
H
jan)
I
Regular LF-rTMS Combined
group group group
= Before treatment = After treatment
12 gt
* #
g |
S 6
<
A 4
2
0
Regular LF-rTMS Combined
group group group

B 3 ZHBHERTARMMEERMELE (n=31)

Fig 3 Before and after-treatment comparison of EEG frequency of brain neurotransmitters of the three groups of patients (n=31)

*P<0.05, vs. before treatment; # P<0.05, vs. other groups at the after treatment. GABA: Gamma-amminobutyric acid; 5-HT: 5-hydroxytryptamine; Ach:

Acetylcholine; DA: Dopamine.

25 SEREHE

b6 A, BEA 4L . LE-rTMSA | H M4l 7 9 2 %
151, 61, 84, Mk U K (3.23% )R T LE-rTMSZH
(19.35%) . W4 (25.81%), ZREELHFE X
(P<0.05)

3 e

LE-rTMS3 2 i 728 7 375 7 A R0 i o A oAk
W B BRI ZE S Al R A, AE RS i R 5 2, B R E Y
PRI, V1 4 A 285 0 1) 15328, ARG | 12 8 L
JT L RE M £, 53 Tl -A T R O TR A R ) g
518 3 D RE M B AF AR N 8] “FS 200, RFLF-rTMSf5*
IEE W2 A rgerEsgm ™, X AR A5 LE-rTMS4
P 22328 B Ao LA RS | I PRAR R0 (80.65% ) o T M4

LE-rTMSy—Fh SN REO v, X iR 07 . A3
AR T AL A% (R BER , ANTR] 5 BE (R IR A Y 7
RORAFAE R ZE 7 T HAA B A R =
Gy SRS A, SMIEPELE-r TMS R BRiE i “ 451
S5 CIS A A 2 Dy RE, JT AN B L 1F 31 Al HE 1 v
AT A il s A TR G T8 PR P A 0 i/ N 3 Ak PR
TR T B . AR R A K LA L BT/ i
K. GRS EENRCE. BAEBmRAPIRIEAL . AT
iR R PEY, ARA I RIS AR, #MR
T UL, SE7E SR AT RN IR . AR,
A AT RK96.77% 51 T LE-rTMS4180.65%, Ui AR 7Y

I B LE-r TMS AT DA PR B8 S P SR o e i
1, RAEDMRIVE AL,

AR S5 T 2R LA 28R 0 & R R R,
i e L 2 B S A 3 e 4, A M 2 20 0 i AR
AR TMSA S N R T 24t 1 L Hh BT A
AR AR I B A I B A A0 G R A T T
T W R IR AE R B LR . BRI PR,
Bl Wy SR S, R A SR I AT 2 R e AR T e R 0 4
AREEL/N U 41 21SOD Rk, BRI ZH MDA & 51,
Il PRAME 5% 2% B, AR AT - S T v 3 5 % A S A R 33 L 4
i /IR AL S R AR, G I AE A AR 5 R 2 )
g, RS, A A CISHH I ESODE T LE-
rTMSZH K B4, MDA ET- & FLE-r TMSZH & % i
4, UL IR A 4R BV A LE-r TMSIR YT A B T 22
CISHEH E AN N o

CISUFAR M IV A 07 BP0 , T 2H 2L i e S AN
AT SO A AR ZE L, A7 T il o 28458 03 R S 11
B, Ca0,. D(a-jv) O, MERO & 7 Wik %1 Lt
fRURMEFE AR, H AP ERO, /246 il b 2 41 A 1 3l ik il 475
TR A e o AHOCWEST R I, Bl PRI AR v R
HiEh ki h Ca0,. D(a-jv) O, FIERO, 55 T, H2 /R iR
FRIHAE T RIREE . AWF5E T, B A 41 CISE # CaO, .
Ca-vO,. ERO, M Achili 3 453 1K T LE-r TMSZH A H A4,
Ut PRI B A B A Lt 1A i A v 26 28 Ml 1 Rl 2 DR
o GABARAAET ARG B —FhZ 52, HAT 16 L
YU, E TR AERE X R 4 R G R E Y g
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DA T HEVR ST Z2 1932 2h K G 1l 55 D) BE TS sh ) 1 5 5-
HTR {2 AAAE T RN B2 J2 005 1 28 5 flh oA 114 ot 28088
ST S AT R RS RICIRES B AR Ach ol —Ff
MATRM AT, FE S HiE5) . ¥ MidIL. LE-
e TMSHIFH Ik e S T SR 2 J52 )2, A 8 oot s i
Uit WO MR AR L B 2 fih T S, B DS AT S i
J(Glu. Asp)73ils, I HIZE 2538 5T (GABA., Gly) B¢
JICAEAE P, BRI BT L S DI RS I A
TR, ELA AR B, A i S T A,
PU5-HT. DA% BRI 28366 T2 AV FES AR 2R
AT L3 3 O ) 20 M S TR 2L s i & #
P /D GABA ., 5-HT ., DAZEH 28356 it [7) I AN T 45 ik
1, B Z AR T RE N LR 2 kTR AR R R
BN ) — Ui Dy R X B R, T8 3 43 A A 35 AR il
W2 TR 5, BET 584 A SR 5 oA N WG
P 22356 ST BRI, AHFSE b, IR G 41 CISFE # GABA
5-HTHID A HL A5 T LE-r TMSAL X 3 BL4H , Achfi& T
LE-rTMSZ K8 HLAL, Ui IR IR T 504 A 28l 223
JETo3 M, 15 AN A 23 TR, X ARV e SRR AT 42
BUIHA LE-rTMSIRYT CISHPE AL Z —

AT L R R, ALY IS LE-r TMSIRYT
N ORI =R AR €inl /TN & = W AW B NN i
MBS iR AR, SR MRS TR B Y . 75 24
H R, ABEFEAL BT T AR A IS U B 5 LE-r TMS 52
W SR PR R 38 B4 A O R 2228 R () PG, 25 3 e f o
B8AR A ML A FER IR, AT 20T 22 I SRR A 5T 5 I R
Wi — T

FlEIGE  FTA1EE S WA AR 2R %

2 £ X wt
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