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B RS i v 2 B 2R 5 9% 57 (Post-stroke fatigue, PSF) 5% 3
3783 TN I T s 22 7 #% 188 ( 3-Mercaptopyruvate sulfur transferase, 3-MST). fiiift & (Hydrogen
sulfide, H.S) 7KF2Z AR R

J7¥ EHY 2018 4F 10 H 2 2019 4F 5 HAE A KF R 22 P 56 — M = Bt 42 9 RHE B
() A B0 At 5k LA i 26 v 83 120 5], AR I 55 7™ B B2 3K (Fatigue Severity Scale, FSS).
K DU R AE & & 3% (Hamilton anxiety scale, HAMA) | JU /REHIAT &R (Hamilton
depression scale, HAMD) X Fr g & AT VY, 20 R eI 55 A b JE R 57 4.,
WCEE BT A W SO SR AR BERL, 4 T AN B fa ok H BE B IR bk, DA R 3k ) A7
Bt A A 1 40 9] i e N AR X B4 . 4y ) SR I B 4 9% W B V% ( Enzyme linked
immunology sorbent assay, ELISA) ll5E L3 H 3-MST /K~F . EZENE HoS &8 IFK
LRI E AR, R =AM T 3-MST. HaS & & 12 5 LA & AV F e br 281k,
43 H1 5 PSF (IR

GER . ARSI 3-MST /KF (3.32+0.58 ng/mL) B BAK T 26 v J5 B9 55 40
(3.59+0.76 ng/mL) KX (4.66£1.04 ng/mL) , P<0.01, ZRE R L 2. &
b 5 9 57 4L ML 3% HaS /KT (8.09+3.45 umol/L) Bl BAR T 25 5 A 55 40 (11.98+3.42
umol/L) FWEZH (17.79+1.69 umol/L) , P<<0.0l1, EZRESit¥%E X 3.2 555
M Em B IR E E K (1.14+0.24 mmol/L) B BAX T2 5 A 55 4 (1.28+0.24
mmol/L) XM (1.20+0.19 mmol/L) , P<0.0l1, ZRHLGit%E N 4.26% 5K
2H 1fin 5 e JIH [ B 7K P (4.31+0.55 mmol/L) B & T4 3R 55 40 (3.75+0.63 mmol/L)
JXTHRZE (3.67+£0.73 mmol/L) , P<<0.01, ZREHGiHFEE L 5.2 9 5% 57 AR
4y (13.26£6.47) WHE R T AP EIRET A (5.97+4.81) , P<0.01, ZRH iR L
6. XH 957 170 Logistic [FIHA#r7R: M2 HaS. % B 8 1 5 28 Hh 5 8 57 17
FH2R (OR=0.753, 0.049, P<<0.05) ; S HEEE  $0HR P53 5 26 5 5 9% 57 IEAH O (OR=2.496,
1.180, P<<0.05) , EZRFAG =X (P<0.05) .

8 1. FEFEER M S A b JE R 55 1 K 3-MST. HoS /KR T 28 b 5 JE9% 57
B RO RN 2 AREOR M I 1 2R Hh S 9 55 1 S T R A R ] KT T2
WG HEE 57 R RO RN 3. AEEER MR B 1 A v S 98 55 1 B AR VT 4 i T AR
GRS B 4 HoS. M ERER S AR R 20 5. S HEEE. HIA8
PR AR R R IR Y S IR AE K

KB AEBRMEFIMAE A A 5% 575 3-MST; HoS; FAR; e JH [



Abstract

Objective: To discuss the relativity between 3-MST. H»S in plasma and post-stroke fatigue
(PSF) in patients with non-disabling ischemic stroke.

Methods: From October 2018 to May 2019, 120 patients with non-disabling ischemic stroke
who were hospitalized in the Department of Neurology, the First Affiliated Hospital of
Shihezi University Medical College were selected as the case group. All patients were
assessed according to Fatigue Severity Scale (FSS). Hamilton anxiety Scale (HAMA) and
Hamilton Depression Scale (HAMD), and were divided into post-stroke fatigue group and
non-fatigue group. Collect the basic information of all the subjects, fasting venous blood was
collected from the case group on the second day after admission, and 40 healthy patients who
came to the hospital for physical examination during the same period were used as the control
group. Enzyme linked immunology sorbent assay (ELISA) was used to determine the level of
3-MST in plasma and the content of H>S by microassay, and collect laboratory results. The
differences of 3-MST and H,S in plasma and the changes of each bioindicatorl were
compared among the three groups, and the risk factors associated with PSF were analyzed.
Results: (1) The 3-MST level in plasma (3.32+0.58 ng/mL) in the post-stroke fatigue group
was significantly lower than that in the non-fatigue group (3.59+0.76 ng/mL) and the control
group (4.66+1.04 ng/mL) (P<0.01), and the difference was statistically significant. (2) The
HsS level in plasma (8.09+3.45 umol/L) in the post-stroke fatigue group was significantly
lower than that in the non-fatigue group (11.98+3.42 umol/L) and the control group
(17.7941.69 umol/L) ( P<0.01), with statistically significant differences. (3)The high density
lipoprotein level in plasma (1.14+0.24 mmol/L) in the post-stroke fatigue group was
significantly lower than that in the non-fatigue group (1.2840.24 mmol/L) and the control
group (1.20£0.19mmol/L) (P<0.01), and the difference was statistically significant. (4) The
total cholesterol level in plasma (4.31+0.55 mmol/L) in the post-stroke fatigue group was
significantly higher than that in the non-fatigue group (3.754+0.63 mmol/L) and the control
group (3.67+0.73 mmol/L) (P<0.01), with statistically significant differences. (5)The
depression score (13.26+6.47) in the post-stroke fatigue group was significantly higher than
that in the non-fatigue group (5.97+4.81) (P<0.01), with statistically significant differences.
(6) Logistic regression results showed that the HoS and HDL in plasma were negatively
related with PSF(OR=0.753,0.049, P<<0.05); Total cholesterol and depression were positively
related with PSF (OR=2.496,1.180, P<<0.05).

Conclusions : 1.Plasma levels of 3-MST . Hb»S in the post-fatigue group of patients with
non-disabling ischemic stroke were lower than those in the non-stroke fatigue group and the

control group.2. TC in the post-fatigue group of patients with non-disabling ischemic stroke

II



were higher than those in the non-stroke fatigue group and the control group. 3. The
depression scores in the post-fatigue group of patients with non-disabling ischemic stroke
were higher than those in the non-stroke fatigue group.4. H,S and HDL were negatively
related with PSF. 5. Total cholesterol and depression were positively related with PSF.

Key words: Non-disabling Ischemic post-stroke fatigue; H»S; 3-MST; Depression; Total

cholesterol.
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FERFRM R ZE PR S5 5 MR 3-MST. HoS BIEX MR

Al &5

HAThEE R E 2GR R, 4Gk 77 U e8e DL SR BERE BRI EE, i 24
HER A N R BOE I S R R 2 —, iR M L, G PR AHE H i
B B A AR ISR 5 R B S AR ER A B AR G, RS M G
I P4 i 101 5 95 95 (non-disabling ischemic cerebrovascular events, NICE)iZ#i 51 &£ AA19%7E,
X R 3 78 b B4 0 — AT 0 NS, B 1 R e A R L R A
(Transient ischemic attack, TIA). &Yk (i P4 25 v (NTHS S << 5) S i 9% fif o e e — R 2R1I,
TR AR A RS AT RE A R AORER, (H R S M A D Re AN 225k B B R IR, A
s H AR vE . TAERE I,

AR SR B A 2 o0 R P A IR RS ELAR, i R M K JE A, R
BARRERI, R RZE R R 2 S, I AR NI S it 25 th 5k
JE W N & RN ARG 0T i FEE ] I P\ AR i 1 e AR R N & IF T
$eoy, LT BYERGE . R 5 E B R B AT IR AR BEE AT A
WS ST IEACRE IR AR T, 5 57 IGR M 4 2 AN 55 FE ARG TP — Pl B SS 6
JI) e 5z o AP e R L IAME DA AR A BRI 57 R, e s TR, R AR
H Edt T H WA iE, AT F 5957 (Post-stroke fatigue, PSF) . Leegaard T 1983
W RIAE A ANAFAERE D71, 105 De Groot ™ 2003 4EFEH PSF [Fi2Wiksift, i
CERB A NI o T AR E R e Bl e A R B ST 1) BE 22 ()2 R R ) fE
JSER Ja RO T, AR A B 9T 3 4 B X 5 5 B Y 2 v g i R A B A AR AE A N B
(R BRI IR 57 FF HAX PR 55 10 H AR 75 ORI Mp AR W) 2 F8 AR AH e 2 Bt DAAS IR AR 5 A
RiT 5 PSF 7= A4 I AH G AE W) 2 IR 1 S HoAth [RI 3R o PSF i %6 /55, 18 5 7E 25 %6-85 % 2 [H] 8],
M Ha ARSI FE DRI, 38 AT Be A5 52 0 B 10 BHUIR U AN AR 3 T
&, WS EFNE LT REYIAIC. HHF AR RSIR D PSF MWEARTTE, IARGE
IRAIAY, b5 B B 55 VARG 2 S W E AL, R A8 15 R X

PSF X 7 T A0, DRONEA S B2 E R B IMESGE . Lynch % APWAE P
BEAR G PR R ARG W ST, RO 55 M LS H 58, REE 2R E .
BHESTRRINEZ . R TREITR. HEIRN RIS 2 . BVEPiEEE. sh= NFE
HEAER I, SEEIE. BHEAR, RESBIAETT NI AR M. 157
P55 A 6 9% 57 ™ 55 72 [ 7 K (Fatigue severity scale, FSS). Z 4% 5 itk &R
(multidimensional- fatigue symptom inventory, MFSI-20) PL A fi] 9% 57 $5 £ (Brief Fatigue
Index, BFD)FZMER, (HIEEXIXLEERKZLE TS, i\ A FSS 5 5 5 16
R, 5Tl R A RO,

PSF X540 50% 15475, £ A H E R ReS H IS sA R0, XMk 3%
RS & D Rek 2 LA S AR 31 Sk A Tl sz me U310, 3 HLI2 25 52 B3 IR I S Tt s 0ol
Wei C S U5 & BLAE 26 o 5L 9% 57 ] R 2 L e AT A7 A8 B T30 517, i = E S0 A R 1
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FERFRM R ZE PR S5 5 MR 3-MST. HoS BIEX MR

P26 A S S A A RO RO R AR, 1T e AR U IR B R 57 Ik — P 2
PR ST, FKIAE . HE R AT 2 B E DIRe K & i 1, 4R A 55 i 52
Wi B AT Thae G 2, Ja 2 I 2 Mt AOhE, BRI 78 PSF R AR AH G IR 22 0 N B 22

HHl, PSF BIMLHIEAE R, (HEFLEREWINNS SR A KL, AR
2. EE . VRSN . Nadarajah M 25 NSRS PSF Bk ZE S B 2R 5 H
LR ORI AR o, JUHE 2R JEHIAE (Post-stroke depression, PSD) . £f&, JEHA
RO B P AT BE IR N B9 57 A IR RAEH . G55 ANIOHACH PSF SHARAH K,
F EL9% 55 AR AT (R B BAE AR v BB, RIS 55 OB T2 R S VI bR T Bk
1EAE, (HESARXT PSF B B AR BHLEEANRIA . A NFEH B2 S B, x4l 2k
MR A EA SR RN, RNPUEAEN ARG L, 1% (Reactive Oxygen
Species,ROS) & B AN F UG 57 HI7= 42, BUE PSF A% AR, B LS 2E 5
95 55 B P A AT e A RLIRORE 5%

HaS 72 — M a s, HA ST LRIER, Sl & P 7t 45 5 K HaS
Z5 THURPREE A I SIS, B AATEX X AN 7 BB 15 00 . HaS A A4k
— MR (COYM— AL BINO)Z Ja (3 =P RIS AP 2 1 9 71, FELERFIZE R L
e b RIEEERIPATER, FENEMSE HoS KPR IRE N R GLE 52 f k.
BAEAR N I P A SRR 5 S R I R AR, ORI A S S A R TR, 2013
F Hourihan J M 1@ it S56E B HoS 3 v] DAIE Ixh 330 e Ah s [R5 DA T s 4 e A1 2 R R
PR B 5 T8 A B AR AR . Qu KB HoS AT B A& — M 28 1715 771 LA A 41 . Y
S, BOREMZITH, HaS Al e s NMDA S22 RIG g K i A, 54k
W JFRAS, I IE B EEH SR SN ) o3 A A ) S8 A 452 9 AT 982 i 2H 23 407 5

H AT SR AR N HoS B IT 3-37 5 4 B FR A%t 24 4% #2 i (3-mercaptopyruvate
sulfur transferase 3-MST){E A L-P R 2 BRI A2 B HoS, 17 3-MST M i 4 2158
IREME N i IR B fnspa o2, JF BAF T Mgz hifk iy, &
X RGEAE R HoS 15 EEE B . Shibuya 55 ARSI BB L TAEUESE T K4 9/10 19
H,S 1724 5 3-MST/HaS AL 1FH 5% 3-MST /511 HoS M7= v REAE TIA 1M
I I (10 R D H B A 200, I P G 2 S e 4R BB R K, 77 AR A SR AT
BEAIK 3-MST HJE 1, XF 3-MST /HoS AAMf A  A500, 33 3-MST i& 1 KA HaS
RIS TR R, b AN IR A2 38 o S 56 2% BH B i 4 25 Ao AR S A HoS . 3-MST iR B 5
B 7K S, I A58 s S 51 88 A SR 3 55 S A O, R i e 26 rh
A PSF KRy, (A S A SR s . A R T 8500 55 RS 15 i 0 58,
P IR S5 N AR S S50 E B HaS ] e i H A A T DT el e e JUTL A 140 90 55 TR0,
Fir LA PSF (=42 Al §e 5 3-MST. HaoS W& 8B WA —E KR, IR -5 Z R B FL 8D .

AR T B AR I e A B0 A SR A AR R I R 3-MST. HaS /K-, #Rt
PSF 57 HIAHSCNE, 234 PSF 78 AE S0 At R I 12 26w 1) 0 28 S O AR R AH SR RT3
R PR B TAEE S 78 N AR 0T FLEAT Hfa ROVl i 3 it B8 D vl 4 B BRAR AR
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FERFRM R ZE PR S5 5 MR 3-MST. HoS BIEX MR

MRS A

1. HEITHR

HEH 2018 4F 10 H & 2019 4 5 A AE A RS2 5 Bt 25 — Bt & R B i 42 B HE B
(17 120 451 I 12 o 2 28 25 s 5 4, A EUIE 57 7™ B R FSS 4 N 2R e 9% 57 A AR
P oy A, EH AR B ARKE Y 40 BB A X BRAH, USEE BT A B AL SR AR B R
1.1 ANFRE
1.1.1 J ol H -

O R 2012 FE S I Ao 2 S 2 W A2 7 o 42 47 M ) e AR v B Oise s 451 4.
HEIMIZHEEL CT UESE, B RAH I H AR [ 7E 2 JALLA s PSF MiFfl: B
TRBWEER A Z 1. IR, FREEI ] A B AR S MEAR A IR 29808 (1 9% 57 1K
SN R IR H R AR VE DY . ARSI AL B R SRR AR YN FSS 1P &R, HoE 5%
FFRERGIE B, 7500k v ) 50 B O 55 ™ L, FSS M2y =4 2 W N 5, FSS By <4 4y
RARSEDT,  CARL A s 57 4H 5 AR 57 4

@ NIHSS {53 <5 45;

@ 4K Rankin 1217 &% (Modified Rankin Scale, MRS) <2 77 ;

@ WA 18-80 % 2 Al

© BHEF/BHKEAE R
1.1.2 Xt

DR 18-80 % 2 [l

QB AT o o 2 i 5 5

@il 3 AN H TSR Y IR
1.2 HEBRFRE

OEBANRBEERSARERC & 7 A5 R I & 1,

@ ERVEEAEESR COMTIREAR 4. B S RN IE)

@M (FT/RZEHEENR . TSR EE) 57 = KA s

@)™ BRI S ORE PR 24 . IIARAESS)

OFFEEZERAESL.

2. ARFBE
2.1 WEER

IR N5 HEBR bR A B R N5 1) — AR, BLEEAE B DL e BEAE
BB R, ABE R H MBS K AR AR, 10K BT A B O SRR S0 = R A 4G
B, EmEENRES. SHERE,. FRERER. maEA. FURRBEE S0,
25 % NTHSS. FSS. HAMA. HAMD HIVESE, #HE FSS brvt o A& e i 57 41
YL EE ST
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2.2 23R

(HZEE FE 7 DA FBE 2 &R (National Institutes of Health Stroke Scale, NHISS)
At SRS 2 RIS R ™ AR IR . HR 02 42 4y, HMESME YIRS
FRERIEW., 0-1 4 EMEDREIEF B JLFIER: 2-4 2 3RATRZ 42 B2 Y
HAR/NAE, 5-15 RN ER T, T 16-20 )RR EE AT, 21-42 2NV E, H
HEWERZE, BTEEAT; RS ARRE S EE R TIESOREG 2, B
NHISS <5 M, DVHEBR ™ E 305 i R R 2 -

Q)7 T E E B3R (Fatigue Severity Scale, FSS) PSF L WL, 75 B i@ OFE it
B2p T HAHTIRY, — R I S0 IR R FSS B RAF O FR B, L HAEN
I oA R KRR 55 T B A T VA TEBY, iZ B R 9 T, R M 1 (EER
FE) AR 7 0 (AEERE , SA&T— S5 1S 8 KECEFE, X8RN
FSS (P55, AR FUKE FSS w53 =4 4 A e 5740, FSS B0 <4 73 N2 E R
U, MEAE S B IE RO

() R B R % (Hamilton Anxiety Scale, HAMA) &1 E BRI &) 214
R B3, 1ZREHE 14 N E, RS J 4 5Em R 0 5 BRER; 1 58,
29y EE 3P EE A MRER . AR B0 29 4y KU BT REE P E AR R
KFEF 220 B EHEHEERE; RTET 4 e eaEE; KRTFET 70 EERE;
WUNT 7 ME R AR . ARy 4 29 73 S UL EONEFFfE B, 14-28 70 N
W R IR

(AP REANARE R (Hamilton Depression Scale, HAMD) & i s AR /K T /) 75 4
PRUERY . ARURRH R 24 BUH MRRCA, FRIFERE 5 BIFE, PAnERERN: 0534
IR 1 NBEE; 2 SRS 3 EE,; 4 WREE. 4RI Bt 35
Sy TEEANAL: KTET 20 0 EHE A 8 0 MK 8 LA EATREAIIAR: /N T 8 /KA
PIARGER o AR A 4320 35 93 Je UL L NS FEPAR B3, 20-34 43 N R EIAR 3

(5)2% R Modified Rankin Scale(MRS) V¥4 &3 F R VP4l B H ph & DR Ik E 15 0L, R
PEIEIR R AR TS By N TE R TCIEIR I 0 43 B e AR R 1) 5 33k 6 NER . 0~1 /2
HRARER BB B ARk 2 4) M 2 o Ul R ROR B E AR kRS, s
B A PR R B AR LR E MRS <<2 431 38, HERRBRIEXT 838 H W A s R &
2.3 M3 3-MST. HaS JKEBINE
2.3.1 3-MST. H,S FEACREE LA B

s 2 B T N B S vk H i B s IR Dk L S, 6o HE ZH A ARG IS il B 2 i ik IftL. SmiL,
B A AT B O ALH L 3000r/min BT B2 S0 10min, $EH G, trid /5 E T-80°C
VKAE HARTEA I . S ELISA P 5E 3% 3-MST. Ak B2 5E 2% v HoS W .
232 XERLEA

3-MST K& HaS f &3 i L iHERIE AR A TS, REHA3AH, BT 4C
UKFEDRAE R o
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SR e BT
-80°C UK A#i HA sony 27l
4°CIUKFR 1 [E Haier A 7]
IR A% VLRI BT 8]
37 CARIR/KIBH R R T B
BRI 7524 Thermo AF]
B b E R
Wi R ) ds XW-80A TP P AR
KB YX HR AR K 2R T i e )
RPIIRE A A TR R A
TIP 3k b TAEY TRAR AR
— IR FHETAY TEAR AR
21Tt [ Eppendorf
96 FLIR LR AR R A
A H BN BT AR R B B 2 5 — B e 15 Bt

2.3.3 3-MST [T 5%E 5 51k

SB35 Bk
B xR 96 fwfL/48 AL
VR v 2 X
b 0.5ml/Jfi
T T o s PRV 1.5ml/f
B AR 3ml/¥
Pt A 171 6ml/iff
2 A TR 6ml/Jffi
25 B K 6ml/Jffi
IRAR VTR (20mlIx30 %) /i

AL et

6ml/J
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H,S [R5 € 1) 82465 1507

S 1 A%
fiy bR AR 96 TfL/48 AL
SR 100ml/Jfi
B — 10ml/f
R = Sml/jff
= Sml/f
BRI 1ml/A
PR i 3mg/E

2.3.4 M5 3-MST /KF i) JE R

AR ELISA VAN & 1138 3-MST HI7K -, AR PEAEA IR ATA ] 7K 2 S2 5
RN A 2, ORI CvEN 2 3-MST. #4240l j5 1) MST Hiii il ik
96T/48T FLR, il e[l AT, AERALKIKIMA 3-MST. 5 BRI AN HRP br
L) 3-MST Hifkss &, WGUE-IUR-BEtsbiia 61, LB ) Iy H 2
PR Z TMB . TMB 7E HRP AL N AL S €, FRERRIIME R TN RAL R R 2
PP, U FIPRIRAIARE & A ) MST 3R R IEAE IS, 450nm K~ FBE bR ORI BT &
WAL OCEE(ODYE, ffa b th 8321 F 5 3-MST [ EE .

3-MST #AF B AR

H$ % 3-MST H#E1E 7%

1 HES: HCHH AU A AR, R SR T KR O A R S S R, IR A7

IRE: KA FRAECLRRRIIRE Lo bR ie o 75 BEAR AL AR A DU & L H 2 A b
FaRETR 40ul, SAJEFE A MRS i 10ul CFE R MR E N 5 65) o TIFERT AL b
0T BEARAR FLECHS, e ARl FLEE, 5€ WG A RaBgbr iR, ERIRIRST.

3 A HEBUEE RS E T 37°CKIERMAT, ¥F 30min.

4 Veidk: RERBRE, FERWE, BT)E, ERAINRER, #E 30s J5 7 XU,
PP YRE G AT 5 00 T, VEEHIOL AR SR AL FE .

5 Il BrAs AL BRI B RS 5 50ul.

6 RE: EERMEPE3 MR FTR.

7 Yedk: LEOUBL, FEUAR, FEEALWWE, BT, etk IR Ss K, TRERD IR 4

8 B BFLAEINE 655 A 50ul, MR AR B s0ul, BREHIES, 37 CRG S0 15min.

9 2l BN IR S0ul, k.

10 Mg TAFLEE, HABEFRMAE 450nm P NE&FLIOGE (OD1E)

11 R AR 58 (G2 RE PR DR AR S T BT DK A R A




R FRMERIM G2 P EE S 5 M3 3-MST, H,S AYH K45

M3E HaS 7T A4 572 2
HoS 2 MUk, BRNEIRERR, R R BT, (S EEEREE . NN-
TR R R R P B e A S I A BSTE FR 3l T IE PR R AR 665nm AL A F K ST
A FHBEAR G E 665nm ALRIMROIEAE,  Hoa i AR 2 A T EAEA T HoS & .
HoS #AE R AR A

THE e g e
FEdn (ul) — 50 50
MK GuD 50
A — GuD 50 50 50
I RHIRA
WA= GuD 50 50 50
I RHIRS
WA= GuD 50 50 50
T RHIRA
EAY CuD) 10 10 10
4°C, 12000rpm 50> 10min, HX 200ul LiE K 25°CEE 20min, 96 fLAREEAR N 5 665nm OD i

24 FitFEFE

PN SPSS 23.0 HAFHHHATEAE, TFETR R IES DR +)RR, Gl Hik
KH A s T 20T AU R R ROR, AR LECRAR 5% 2R ESHTRA
Logistic [AIVARLHY 7341 5 i 26 5 95 55 M ORI 32 . P<<0.05 AZE R A FiTHE Lo



EB R M RMMZE D ERES 5M3E 3-MST, H,S AU EMZR

2.5 FAREEEE

Z RN N HEER R AEUSC RN IE BT TEX B

KIEANHEREAGFR . B, LR ERALER

}

A\ /2

L SR P 5 21

V

FSS. HAMA. HAMD

V

FSS<<4 75741 FSS=4 /M54

V

F ELISA ¥EI 2% h 3-MST. 4425 vEN HoS 7KF

Vv

WCRSERFrAEdE . dTgit Aot EEE




R FRMRRIM 42 EE S 5 M3 3-MST. H,S AR5

R
LRI R E AR E R
1.1 Z2rhfEdER%4E .. P EEFE. MREN—RERLLE

AR N ARSI B 2 B 120 1], fRERIAKS & 40 ), 2Eh e & A
5349, KRAEZRN44.16% OLE 1), FhfaaEE5EH 67 B, Ho izt &3 FSS vF4r
(oA N 1~T7 AN (L 2) o 5255 40 53 B s v B34 38 4 &k 15 3, SEdAE 34~
79 % . P (63.38+11.67) %, &IFFEIME 36 Bl HEIKIE 19 Bl &0 10 . HH
24 51 B 4 s RIS 67 B T, S 44 . Lotk 23 9, ARUSAE 32~79 B
Py (65.75+11.18) %, A HFEIE ST ). BERE 15 6. w000 19 6. W 22 6.
YT 14 i) XPIRZH B 22 9, Lot 18 i, ARUSAE 31~79 %, 135(62.95+10.16)%,
SIEEIE 31 ). BEERR 10 1. RO 13 6. MR 9 . AR 5 ), = ZHAE M.
SRR m . O BEIRIE S WORAGE B2 R TS R L (P>0.05), (LR 1),

iy o 2-3%  Fss
| Tt =t

2 FEBFRMEERINMHEZE A 4E FSS 97

Fig 2: FSS distribution in non-disabling ischemic stroke

1 FEHRMBRM M ZE P RS ARE
Fig 1: Incidence of PSF after non-disabling ischemic stroke
&1 ABEFHE. RHERIREAN—RFTRELR

Tablel Comparison of general data of fatigue group, non-fatigue group and control group

415 5 R EIE ROR MR W U

7 B (% () A% A% A% AW W

BB (n=67) 23(34.3)44(65.7) 65.75t11.18 51(76.1) 19(283) 15(22.4) 22(32.8) 14(20.9)
JEFF4 (n=53) 15(28.3)38(71.7) 63.38£11.67 36(67.9) 10(18.8) 19(35.8) 24(453) 4 (7.5)
AL (n=40) 18 (45) 22 (55) 62.95+10.16 31(77.5) 13(32.5) 10(25.0) 9 (22.5) 5 (12.5)
F/x> 2.817 1.048 1.414 2.453 2.857 5.366 4.436

P 0.245 0.353 0.493 0.493 0.240 0.068 0.109

W ¥ P>005 ZRESGHHFEN.
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12 ZhEIEE A, ZHhEEFHHE. FTIBE 3-MST, HoS R INiAIEFRELER

R R B AL ML 3-MST 7K (3.3240.58 ng/mL) ik T 25 fg AR 57 40 (3.59+0.76
ng/mL) KB (4.66+1.04 ng/mL) , P<<0.01, ZFWEGHSE X, Stk js
55 A I HoS 7K-F (8.09+3.45 umol/L) il T- 26 5 AR 5740 (11.98+3.42 umol/L) ¢
WFHEZH (17.79+1.69 umol/L) , P<0.01, ZEJA G2 X Z JG I8 57 4 1 3% & %5
HEEEH/KF (1.14+0.24 mmol/L) X T4 /5dR 574 (1.28+0.24 mmol/L) X  fiZH
(1.20£0.19mmol/L) , P<<0.01, ZERA SR L A 598 57 4 R R [ B 7K
(4.3120.55 mmol/L) & T2 5 IEE 574l (3.75£0.63 mmol/L) KXFHE4L (3.67+0.73
mmol/L) , P<0.01, ZRHLiT¥E L. Jﬂzi% febrlR 2. R WUEF. g1
TERARE . Hh =R R R A S S RDIR R 2R L Ui 2 DU AR R R R
fEFR IR R . R IR . FLER WA DL 2T 88 B AE =4l 2 A LE AR P>0.05, %

gt FE L (R 2
#*2 EPEIEEFHE. FPERKFHE. *THEE 3-MST, H.S RINFIEFRELE

Table2 Comparison of 3-MST. H>S. blood indexes in fatigue group, non-fatigue group and control group

AR 77 41 W57 4l X HE A

A (n=67) (n=53) (n=40) Fix? P
3-MST(ng /mL.xts)  3.59+0.76 3.32+0.58 4.66+1.04 35.641 0.000*
HoS(umol/L, %+ s) 11.98+3.42 8.09+3.45 17.79+1.69 111.892 0.000*
TC(mmol/L %+ s) 3.75+0.63 4.31+0.55 3.67+0.73 15.283 0.000*
LDH(U/L %+ s) 183.37+31.87 190.00+28.59 164.80+33.43 7.772 0.057
UA(mmol/L, %+ s) 5.16+1.14 5.16+1.11 5.17+1.27 0.002 0.998
SCR(umol/L,xts)  69.55+14.48  71.75£14.25  68.18+14.33 0.746 0.476
BU(umol/L,xts)  295.64+69.15 301.11£64.14 309.10£66.01 0.510 0.602
FPG(mmol/L,X+ s) 6.4+1.22 6.22+1.24 5.23+1.87 2.942 0.056
TG(mmol/L,% s) 1.5120.66 1.48+0.69 1.58+0.85 0.238 0.789
LDL(mmol/L,X+ s) 2.38+0.74 2.61£0.69 2.05+0.52 7.594 0.070
HDL(mmol/L,X=+ s) 1.28+0.24 1.14+0.24 1.20+0.19 5.435 0.005*
Hey (umol/L,%+ s) 16.18+5.55  17.35+5.84  15.01+5.86 1.912 0.151
HB(g/L,%+ s) 141.53+16.11 142.79+20.49 134.95+13.91 2.660 0.073
FT3(pmol/L,&+ s) 6.14+2.33 5.56+1.41 5.77+1.89 1.351 0.262
FT4(pmol/L,%+ s) 16.86+3.81  17.22+4.15  15.96+4.79 1.070 0.345
TSH(uIU/mLg+ s) 2.62+1.18 3.02+1.66 2.77+1.25 1.261 0.286

E: RE (UA) JRER (BU) WUET (SCR) B MG &% (FPG) Hith=Hs (TG) M JHEEE (TC) K% & ig%E A (LDL)
HEERREE (HDL) [FRFpE iR (Hey) FLERH AR (LDH) MZEE (HB) R =M RAR A BRET3)H Y
il PR 5 S 2 R (FT4) (2 HOIR 25 (TSH); * P<<0.05 A et 247 .
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1.3 ZPEIFEEFESEFESHEELR
N 3 fn: 29 fa e 57 A2 v R 57 A AE — MR BORME . AR08, RN &
IMF - BEPRI et Codig SRR R sk 22 e e giit 2 L (P>0.05)
xR 3 EHEIEEFEREGE—RERLR

Table3 Comparison of general data between fatigue group and non-fatigue group

ZH 5 51 WS EILE FOW BERIR W A e}
Z (%) B (%) (%, 2t8) H %) A % A % H (% H (%)

JER 574 (n=67) 23(34.3)44(65.7) 65.75£11.18 51(76.1) 19(28.3) 15(22.4) 22(32.8) 14(20.9)
BT (n=53) 15(28.3)38(71.7) 63.38+11.67 36(67.9) 10(18.8) 19(35.8) 24(453) 4 (7.5)
t/x? 0.497 1.131 0.997 1.454 2.641 1.939 4.135

P 0.487 0.260 0.318 0.228 0.104 0.164 0.069

VE: PHEGERSRA RO TR VORR IO R R B 3 P>0.05 2 RS XL

e 4 firos: 1A SRS 3-MST /KF (3.32+0.58 ng/mL) B RAK T2 5
e (3.59£0.76 ng/mL) , P<0.01, ZEFH GRS 2.5 9 5555 4L 2 HaS
KF (8.09+3.45 umol/L) WIRART A S 57 4L (11.98+3.42 umol/L) , P<<0.01,
ZESFA GRS 38 R ALK = % R B H /KT (1.14+0.24 mmol/L) B 2K
TG IRE A (1284024 mmol/L) , P<0.01, ZEFRHGRIMFE L 455
Y111 4% 24 B B F (4.31:60.55 mmol/L) B & 8 25 o /5 35411 (3.7540.63 mmol/L),
P<0.01, ZERAGIFEI SAPEET A (13.26:6.47) RS T4
AR TTAL (5.97x4.81) , P<0.01, ERFRIFARIG 6.5 aR 74 (2.89+1.36) M
AR5 (2.99+1.32) NIHSS P4r A P>0.05, ZRES I FE L 1.5%)E
W (7.45+4.73) RIAHEIERE S A (5.89£3.77) R LE P>0.05, 55
%7 Y. 8.UA. BU. SCR. FPG. TG. LDL. Hcy. LDH. HB. FTs. FT4. TSH A
PRAEZE T JE R 7 L S AR ST 2 1A LR P>0.05, 2R Togiit = Lo

11
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= 4 dEEFH,. JE5HHE 3-MST. HoS. £, #1808, NIHSS i, EYFIeFRELER

Table4 Comparison of 3-MST\ H,S anxiety . depression, NIHSS \ biological indicators between two groups

Ay B PR (n=67)  BHH (n=53) t p
3-MST (ng /mL, %+ s) 3.59+0.76 3.32+0.58 2.076 0.040*
H>S (umol/L, %+ s) 11.98+3.42 8.09+3.45 6.158 0.000*
FETE (REs, 4)) 5.89+3.77 7.45+4.73 -2.007 0.053
AR (x£ s, 43) 5.97+4.81 13.26+6.47 -7.091 0.000*
NIHSS (%t s, 47) 2.99+0.72 2.89+0.96 0.399 0.691
TC (mmol/L , %+ s) 3.75+0.63 4.3140.55 -5.069 0.000*
LDH (U/L, %+s) 183.37+31.87 190.00:28.59 3.136 0.002*
UA (mmol/L, X+ s) 5.16+1.14 5.16+1.11 0.100 0.992
SCR (umol/L, %+ s) 69.55+14.48 71.75+14.25 -0.832 0.407
BU (umol/L, %+ ) 295.64+69.15 301.11+64.14 -0.444 0.658
FPG (mmol/L, %+s) 6.4+1.22 6.22+1.24 -0.185 0.854
TG (mmol/L, %+s) 1.510.66 1.48+0.69 0.206 0.837
LDL (mmol/L, X+ s) 2.38+0.74 2.61+0.69 -1.686 0.095
HDL (mmol/L, %+s) 1.28+0.24 1.14+0.24 -1.119 0.266
Hey (umol/L, %+s) 16.18+5.55 17.35+5.84 -1.183 0.239
HB (g/L, %*s) 141.53+16.11 142.79+20.49 -0.376 0.708
FT; (pmol/L, X+ s) 6.14+2.33 5.56+1.41 1.595 0.113
FT4(pmol/L, X+ s) 16.86+3.81 17.22+4.15 0.494 0.622
TSH (ulU/ml, %+ s) 2.62+1.18 3.02+1.66 1.542 0.126

E: * P<0.05 ZRAZITERE L.

2EERF ZRREXME ST

X ERAR FE A M R W AT B AR ST Logistic BEAL AT MK HaS K+
Lj PSF 21406 (OR=0.753, P<<0.01) ; /=% E ek F /KT PSF £ £ 43¢ (OR=0.049,
P<0.05) ; &JHEEEE ES PSF 21EAX (OR=2.496, P<<0.05) ; #MfFiF/r5 PSF
FIEMK (OR=1.180, P<<0.01) , ZRIAGRIFE L. 3-MST BEINFEL ] H 2 714,
{HY PSF&AMKME (P>0.05 , ZRESHHFEL (WES .
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* 5 ZFHEHE AT Logistic B35 #
Table5 Logistic regression analysis of PSF

B B SE wald P OR 8 95%CI
TC 0.915 0.428 4.573 0.032% 2.469 1.079-5.771
R 0.166 0.045 13.748 0.000* 1.180 1.081-1.289
H:S -0.284 0.084 11.322 0.001* 0.753 0.638-0.888
HDL -3.012 1.178 6.540 0.011% 0.049 0.005-0.495

3-MST 0.115

F: % P<0.05 ZRA41%E L.
3.2 PEEFANESITESS NIHSS 114, #I88RY< &

3.1 JE 57 2+ NIHSS i & miN 5 4, A& 0 43, MR4E NIHSS #4537 T 3 4. 3-5
SR A B, AHE22 N 41.5%, B4A 31 A5 58.5%, FSS PE4-7E
Hz RZERTLS %2 X (=0.230, P=0.819) , (L& 6) .

%= 6 A\ B #4H FSS IS ELER

Table6 Comparison of FSS scores of the two groups

A A % (NIHSS<3) B % (3<NIHSS<5) . »
(n=22) (n=31)
FSS (Xt+s, 43) 4.95+0.89 4.97+0.98 0.230 0.819

VE: P>0.05 ZRILEH IR L.
3.2 57 AR VR o B s N 25 1, BAON 1 48, 20 r UL EONHEARA, A
10 A 18.9%, 20 73 LA N2 8 73 Z (AN AT REFNARAH, A 32 AN i 60.4%, 8 - LA RN
AR, A 11 N 20.8%, & &G MASER S E (5.18+0.87) W& = TAEHIARA
(4.90+0.87) J A REFIAHRA. (4.90+£0.99) , —ZH A% 57 iF-4r & F L Ge it 24 L (F=0.370,
P=0.693) (LK .
%7 EHAR4E. TTREIARLE. B EHDEPLEFSSITSY LR

Table7 Comparison of FSS scores of three groups

FEHIARLL FIREIIARAL HESIARAL

&3 (n=11) (n=32) (n=10)

tim

FSS (%ts, 4) 4.90+0.87 4.90+0.99 5.18+0.87 0.370 0.693

F: P>0.05 ZR LG L.
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o

I 55 T REAR BRI 2R P G R AETE B & LA RER P YRR (R KRR 2 —, T EE
SRR N AETE R, XFMER . TG IR THEAE W RITE T+, MY
A TAE SRR, W HAAME LSS HEES), KKHIES T RERE 1655,
Ramirez-Moreno A\ A ATIZEAE SR SR I PSF IHF 7 24, KB PSF Al g2 £ B A
R, IF HI% 57 A G BRI K R 5 B3 JUT B s &5, BT AR 2 N2
W o 987 573X — PR AR 22 A7 38 1D M M SRR 328 30 380 2 U e 7 EORS 2 1D AT HE AN A B
— 730, MM I 2 MR A BT,

M Lynch J 238U\ fiR @ A ] LA H PSF KRR A — AR, 125070 E
TE RN NHERR 25 A+ 075328 0908 AN A2 DL RV 55 1 T L A8 AH ¢ W 93K B PSF 4F &K T
AR, I HRE R I 57 AT BE UK 5 IUAE MR 57 IR SR AT AE DY) L TR
TR EARER) 120 ZAESRPEG M2 B3, T 2, &0t FSS RV G
53 &9 T PSF, 67 B IR TY, ARSI M2 s SR PSF RN
44.16%. HRETHE T PSF M¥EHIRE, LR MET FRBE. FEAENHKRE R
DA K JE 2 48 it - TSR I8 4 0% 57 T, (LI PR IR TS PSF ¥ S A AT R e, o) LT R il A
R0, 0 2 A S50 M ATk 2 Sk A5 9 57 B T A8 D o AR TR AR LA A Bk 1
I PR 28 iR S E R N R S S PR AR AR SRR R

Aarnes Rannveig 55 NPT 2R 2 N JESCEUR B , 7EGN N 26 R 0% 57 AH O SCHER R g v
FORAE BRI R R 28 R N V2R AE S IR R IR 32 DA SO BRIG 455635 5 PSF A%, H456
PSF A] LUkt G 8 T AL 38 i R 3R F2 1B iESE DA = IG R M - PSF 4 B2k 2 4k
B, SFg i — P SRR el AR 2, SRR IR el R R T 5 SR B
PSF {05 % .

1.PSF fIHHxE =

WAL S AR 2, s B, BT DA RE B8 By P AR 57 I, Lerdal A2
) — Tt FE Ak 3R BA Lotk 2 b s R B 57 B JLER T vy, WTREDR N Lotk SR &R U 22, HERA
BEAT BTG SN, AN RS A% 6 PSF (#5200 e B 5. 22 77, 55 Schepers VP Tang WK
J% Mead GE W44 LA i 58 N 5115 H 1 25 AR A

SRR EOR T RERR AR 2y I ST, O H S AETE S 2Bk oK, Mead GEMI AR
AR AR N G IS . IR E W SR, Naess Halvor*o06f — L4245 45 v
BF B 5T R IAT T i, KIUMBAT g 57 & KA, R A B T8 H el se 2
BHEHE TEENZ . AR, HZ2HEE NN A b 5 4R 2 18RI o8 R 07,
AR 2 M2 A 5 98 57 241 5 A% 55 4 2 ) AR R TE I B 22 S vk, AT RE A AR X AR08
Ko B R — D gl ot I 22 = o

TR0 25 Hh B 200 4498 N FEA TR BT\ s il B8 R 5 PSFE I KA 2R,
T AT FEMR B8 B S B s 20 B 459 HH s T« 4 JR 098 A e Dol 5 2 v JE e 57 TR R AR .
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A 2% PSFE AR . PRIP BT 55 180 A 4R B 3 SCHR, T AR DR AR A5 HH 3K 9 8 R 57 2 (]
IR FR, XA[RES A AFEARE DA K.

AL, PSE 549218505 b3t UA. BU. SCR. FPG. TG. LDL. Hcy. LDH.
HB. FTs. FTs. TSH fEJE 5720 S5ARME S 4 SR 2 [ Ebie P>0.05, ZRB LG
B o RAEFUSIZE N B FEIA N HUIR Bz = I07E o RS P SIS H 3R 55 A G 1Y, A
WAL EAE b S5 4 5 55 R R A, Afedt— Pt 5. DL Eax s ]
BE A2 H T IRCIUIRE A I DL I AN AR HEAN ], AT BE T AR E PN I AR, FrE it
FEN UK B A X, AFERR G A 7= A IR 22, i DA S AT 38 RN 2H 993 451 2
s KU X I e

2.PSF 5 TC. HDL % &

AR T MLREAS T 1) AR AL 8 4543 1 PSF 2H TC /KF347% TE PSF 40 x84, 5
ZSIRUNKBT TR —3, JF H HDL & &7 PSF 4 W] A% T3k PSF 4 J x4 . i TC
TERN EASFEULRANE, B Z TR, Fe SRR, BT b I
BENI B IR ZE, B RIR A AR B PO IR A FE /)N BRAE 7K R R R 55 I A
D T HAKY TC WOMREE, 5 EZ GO 745 BARE, 1Mo fE[E B AN PSF A ST 5T
H TR % HF. Logistic 2 #rde7r TC Al PSF £ 1EAH5%, HDL 5 PSF £ 4ikH3%, TC /K
PSS 2 AT RN E R 5 KRR, 5 RPPESIANM A, Ui TC "IRES 5 T 5 I
FEAEALE], BT DA R IR S B VA T A 5 AT Re kR 2 T S B R 57 BE AR 1 — P IR IR
W5t .

3. PSF 5 NIHSS fi%x %

NIHSS ¥ R A P2 DI RE™ HAG DL, AT NIHSS o, A &
B R 5T G, B FSS PRp s, AR A5 Y NIHSS W £ A4 e 57 4 5
T H I T2 S, BEAMK A 5% 97 4100 53 ) JB 5 4% NIHSS 1¥4r 7 4L, &
L FSS VA E P 2 18] 22 R IS TE G vk 27 3 3, X AT R F TN A6 o AT A Bk Atk
SRR A f, BUOTRE LRI, R ARARIIL B 57 1™ B R FE AN e 5 R JEE 2 TR SR 2R o
4. PSF 5£8. HIEBRIR R

UTAEAE, Lo BRI 1) R B TERER 2, AAVTORT o B G 1) S P R sy, T i 24 v
JE BEEAES IR 80 BEF 0 A b I 05 Kt — DO BLANAL . 45
JEMZAE T JE 57 2 AR R KIPILIR, S5 A 92 PSD B —FEIR, (HELFE A
ATARBIHASRIE 57 2 8] 0] LA FARSLAFAERS, 1 Wu S &5 NB4FTHE I8 A BRSNS 2 7 A
KA A 26 o S5 9 55 2 [T ) Meta 23 8T BEAT 2047, B0 Ja ORI 29 55 R SR R 3R
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TR IR SR IS 51 M A RADIRe R, A2 R G IR, ERfaFA M
FEM, [ NATIE B S (g R 1) 5% e EEARRE B 13 =, I AR a3 0 N B T REEEA
Wik = . R, AR AMA A G957, B ORI AR i A LB —Fh gt
RAE, PHAG2EH G AR H KA DIREK R, IR AAF &, F=AO8 ERyEisem, it
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T BRI AR DG DR i FEARGT A4, AR SRR b A i P 2 m J5 98 5 (R R DG PR 3 R AT
FEO M3 3-MST. HaS o i 1L 44 i 25 70 Jig 8 57 (K 50 o

K7 SRmPER 2 J57; 3-MST; HaS;

Analysis of correlation factors of fatigue after

ischemic stroke

[ Abstract ] The aggravation of aging population leads to an increasing incidence of
cerebrovascular accidents. Cerebral apoplexy has become one of the killers that threaten
human health and cause disability, including ischemic and hemorrhagic diseases. Ischemic
stroke, also known as cerebral infarction, refers to the neurological dysfunction caused by
cerebral circulation ischemia, which leads to post-stroke complications and even death!'). As
people pay more attention to their own health and attach more importance to it, some patients
after stroke have a persistent sense of fatigue and burnout, which is called post-stroke fatigue.
It has gradually become a common complication of patients after stroke, hindering the
recovery of physical function of survivors after stroke, reducing their quality of life, and
producing negative psychological effects, thereby delaying the recovery process of patients [?!
and increasing the mortality [*. Early detection and treatment by medical staff may reduce
fatigue in patients after stroke. Although studies on post-stroke fatigue have been carried out
for a long time in China, there are relatively few studies on the related factors of post-stroke
fatigue formation!*. This review will start from the discussion on the related factors of
post-stroke fatigue and analyze the effects of plasma 3-MST and H»S on post-stroke fatigue.

[Keywords] Ischemic stroke; fatigue; 3-MST; HaS;
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