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[HEE] B A4 PN EHEB2REHN (naintenance hemodialysis, MHD) #EiE#) & F MR #SMARE, 5
kO RGAEPEER. B A HKIEE. PubMed, web of science . embase ¥ EXLHKIEE, BE ITAALEZE LR
EMEHEHEEGRAELSEARE, QEBTHAL, RUEFRALRES T L. LT HRILE R EEE 2025 F5
Ao BIBLXMKGANGHRITE, B2 LARHFIRIITLHKFL, RIFBRVAEA ST, AREETTLESER
(consol idated framework for implementation research, CFIR) % & # A7 NMHD %% 3) & £ 49183t 53 &,
HR O OEMNB BRI, ATHEABAT B, ERFAL20 K, ABRFLE K, REAL1 K, it 6113 44
5. VACFIR H45%, £RME 12 0R%EE, 27 K2R E. &g WD &XEaELL S EaR £ %A,
)2 4 69 Bk 5 (AT IR & T AR At iR B AT & B 2 R A A2 B R AR, EBUAS T @ R S A
Ak, ikF IR, TERERE, ARSEFZFOEHELGELSESRMME,

[KIR] EHMhiREN, a0k L, RERE; WARE; ZATN

FESES R692.5 EMFRIDEE A XEHS  2097-7964 (2026) 04-243-05

Systematic review of facilitators and impediments to exercise rehabilitation in maintenance hemodialysis patients Wu
Yan, Yuan Ling, Zhang Xin, Zhang Jiajia, Li Mengting. Department of Nephrology, Hospital of Southeast University, Nanjing
210009, China

[Abstract] Objective To systematically evaluate the facilitating and hindering factors of exercise rehabilitation in
maintenance hemodialysis patients. Methods A systematic search of Chinese and English databases such as China Knowledge,
Wanfang database, PubMed, web of science, embase, etc. was conducted on the topic of facilitating and hindering factors
of exercise rehabilitation in maintenance hemodialysis patients, including quantitative, qualitative, and mixed studies. The
search timeframe was set to be from database construction to May 2025. Literature screening, data extraction, and quality
assessment were conducted independently by 2 researchers according to the inclusion and exclusion criteria of the literature.
The facilitating and hindering factors of exercise rehabilitation in maintenance hemodialysis patients were analyzed based on
the Consolidated Framework for Implementation Research (CFIR). Results A total of 28 papers were included, including 1
randomized controlled study, 21 quantitative studies, 5 qualitative studies, and 1 mixed study, with a total of 6113 participating
researchers. A total of 12 facilitators and 27 barriers were extracted using CFIR as a guide. Conclusion Exercise rehabilitation
for MHD patients is affected by multidimensional factors, and the summarized facilitating and hindering factors can be
used to develop more scientific and reasonable exercise rehabilitation strategies for maintenance hemodialysis patients. It is
recommended to coordinate and improve the exercise rehabilitation measures from various aspects, strengthen professional
training, and improve the configuration of facilities in order to increase the participation and motivation of patients in exercise
rehabilitation.

[Key words] Maintenance hemodialysis;Exercise rehabilitation;Facilitating factors;Obstructing factors;Systematic evaluation
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Research progress on the correlation between thyroid peroxidase antibody, thyroglobulin antibody, and recurrent
spontaneous abortion Aiyipier Bahetibicke, Wang Fen. Graduate School of Xinjiang Medical University, Urumqi 830000,
China

[Abstract] TRecurrent spontaneous abortion (RSA) is a common pregnancy complication in women of reproductive age,
with complex etiologies. In recent years, thyroid autoimmunity (TAI), particularly thyroid peroxidase antibody (TPOADb)
and thyroglobulin antibody (TgAb), has attracted widespread attention as a potential risk factor for RSA. Based on research
progress from the past five years, this article reviews epidemiological evidence, potential pathogenic mechanisms, and clinical
management strategies related to TPOAb and TgAb in RSA. Substantial evidence suggests that even in women with normal
thyroid function, TPOAb/TgAb positivity may be an independent risk factor for RSA. The underlying mechanisms may
involve potential thyroid dysfunction, immune dysregulation, and abnormal placental function. Therefore, screening for thyroid
autoantibodies in RSA patients and implementing individualized management are of significant importance for improving
pregnancy outcomes.

[Key words] Recurrent spontaneous abortion; Anti-thyroid peroxidase antibody; Anti-thyroglobulin antibody; Risk factors
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Analysis of the effect of Akebia saponin D on ulcerative colitis based on the IL-6/STAT3 signaling pathway Xue
Xiaochun, Ma Lin. Department of Gastroenterology, Haian People's Hospital, Nantong 226600, China

[Abstract] Objective To investigate the effect of akebia saponin D on ulcerative colitis through regulating the 1L-6/
STAT3 signaling pathway. Methods Twenty-four Specific Pathogen-Free (SPF) C57BL/6 mice were selected. Nine mice
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were randomly assigned to the control group, and the remaining 15 mice were modeled to establish an animal model of
ulcerative colitis by administering 3% dextran sulfate sodium in drinking water for one week. Subsequently, 3 mice were
randomly selected from the modeled group and 3 from the control group to verify the success of model establishment. The
remaining 12 successfully modeled mice were randomly divided into two groups: the model group and the akebia saponin D
group. Thus, the three groups were: control group (n=6), model group (n=6), and akebia saponin D group (n=6). The three
groups were compared regarding colonic histopathological changes, levels of inflammatory factors [interleukin-1p (IL-1p),
interleukin-17 (IL-17), tumor necrosis factor-a. (TNF-a)], colonic epithelial cell apoptosis, and the expression levels of IL-6
and STAT3 proteins in colon tissue. Results There were statistically significant differences in colon mass and length, levels
of inflammatory factors, colonic epithelial cell apoptosis rate, and the IL-6/STAT3 signaling pathway among the three groups
(P<0.05). Compared with the model group, the akebia saponin D group showed increased colon length and mass, reduced
degree of colonic injury, decreased levels of inflammatory factors (IL-1f, IL-17, TNF-a), a lower rate of colonic epithelial cell
apoptosis, and reduced expression levels of IL-6 and STAT3 proteins. All these differences were statistically significant (P<0.05).

Conclusion akebia saponin D can alleviate the degree of colonic injury in mice with ulcerative colitis, and this process is

associated with its regulation of the IL-6/STAT3 pathway.

[Key words] Akebia saponin D; IL-6; STAT3; C57BL/6 mice; Ulcerative colitis
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205 EHEE (em) gElpiiie (g)
XFHRZH (n=6) 9.36 +0.28 0.78 +0.11
TEHIZH (n=6) 578 +0.51" 0.31+0.06"
AKHEHDH(n=6)  7.12+0.36" 0.56 = 0.07"
FA4 125.804 48.320
P& 0.000 0.000

E: " EatEa sk, PO.05; # BARA akix, PLO. 05,

2.2 =28 FARAIRIE R F KPR A
“HUNEUIRNISUER TR R, 2R A G

B (P<0.05) 5 Hoh X B Hd, BEARIL /N BRUA

N ARAE K 7K P38, 225 A geit2# i L (P<0.05);

BRI LA, ARTE AT D 4/ R P R E R K

FHIREIG, ZR AT ERE X (P<0.05) o W3R 2,
F2 ZH/NBRAEREIERFKFEEER (pg/ml)

21531 I-18 1L.-17 TNF- o
SFHEZ (n=6) 215+0.12 129+0.08 3.18+0.13
BRI (n=6) 927+0.11° 6.86+0.07" 12.35+0.19°
ARERIFDH (n=6) 433+0.16" 3.15+£0.12" 5.16+0.18"
FA4 4597912 5632.144  4907.687
P1H 0.000 0.000 0.000

E: T GabREbER, PLO.05; # HAEAN LA, PLO. 05,

2.3 KiBRH D A &) R LA IR AR A% 09 % o

X RA/INREE AR TC B, 25 5eHE. i
RETRIZH /INER S WA 8 5 B RH SR 451407, i 40 o e G Aot
%, AR RN A BT D 4/
B AR P R A AR TR 20 i
2.4 =R R min AT F ki

“HRBUNRE S E AR R, ZRAES
T L (P<0.05) 5 Hirp 5XT 4] iR, B
INEREE R b AR T AR, ER ARSI E X
(P<0.05) ; SERIA A, A#EA D 4/NRE5
R AR TR, ERA G E L (P<0.05)
2 3,

#£3 SRR R BIAT R

415 M%)  FE PMH
XTREZH (n=6) 2.09 +0.15
KR (n=6) 3928 +3.62° 423.938  0.000
AKERFAF DA (n=6)  13.23+1.53"

E: T BatmBamrkiz, P<0.05; # 5AEAIkE, PLO. 05,
2.5 =4 IL-6/STAT3 13 5 il #& b4k

/R IL-6/STAT3 {55 M R Lk, 29 H4
TR (P<0.05) 3 Hrb SxF i b, BRI/
B I 2 TL-6. STAT3 K F-¥3shn, Z5H%
THEE X (P<0.05) 5 SERIA b, AHEEF D 4
NS A -6, STAT3 K FHFEML, Z5H
GiiteEam X (P<0.05) o WK 4.

F4 =L IL-6/STAT3 (52 EERELER

251 IL-6 STAT3
XFHEZH (n=6) 0.12 +0.03 0.18 +0.02
FEARIH (n=6) 0.89+0.11° 0.81 =0.05"
AEBFDH(n=6)  0.52=0.06" 0.36 + 0.08"
FA4 160.807 203.806
PAH 0.000 0.000

E: T BatbEgarkis, P<O.05; # H5AEANZE LA, PLO. 05,
3 Wig

H T, £t R 3607 F B B R R,
LG5 WA REAN I 2 AR AE , JCHAE I il B bt
i, KA MR I 7 2 SR ™ S RIE A . 1A,
17 TR R s ) AN T S 1 — A5 IR T P 1
A SHGAMERE ™, ik, FHRBUEEmRPTIEE
AEZEMIGIR SR E L, AR BT D &ML
B )1 SEWAR RS0 5 1) — b ST BUR e B L3R = 2
O WFSRIUESE, AGE AT D BT ISR . B
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w, A AT D RENS B CE IR ST R ACE IR K
VAR BT IR Ve R A 2 RAE (BN Jo At Aot 3
A B IS X GRE R PR ), FExF bRt A% Hh R 1k
RS HAMGEER """ BHEr, A#EB DXt
WM R B R G AR B . A0 A R R
BRI CSTBL/6 /INEREHES itz W R SR RY , (il
MA@ RS D TG, LR RER, KEBIFD
RERSIREE I MM R /N U S A B G REIE , 4 R AE
NFKF, AR bR AN TR . R SRR,
A BT DX 2N A R ER, I,
AT D ATRESRIRTT Ot M R AL 259

WEAE Y 2B, IL-6/STAT3 {5 518 B& 16 48 iE 1k
P J v 1) S RSN RO R R I S B IR B
W, LHAEBGER R PRI " Bom e
11 R BB W TE B AL L P TL—6 43I /K- 8 25 7
B bRz . B v X% A 2k E g STAT3
FEIR IR, A BRI B R R R R
SRR 8 R A IR, [ st ) i 4
H BRI B B AE BR oe #E , BA I F R i s
WIGH ST 0, B “RIEIRTE - BEESs - &
FERNED UBMEIEIR, M shistim s 5 a2tk
i) 18 PR AT A ) SR, L 2 T 2 L g AR KU T
It , TL-6/STAT3 {5553 i 19 57 I & 1t 9z 1
R RIRAIL] AR B SR, HAE P HLH R AT N
B RGP IR AL T B A, BT I
A B R AE ROV B E W IE B EDIRE, N
W97 M 2% RS IR YT SR AL BT s B AR sR A5 R
o, AAEEH D FHBEEmRE, N
JH 4 TL-6, STAT3 KFFEA%. Mbnl i, AiE
AT D X R /N B S 5 18 5 IL-6/STAT3
R R DA G

g Brid, AR D BRI W A I
SIS AR, 0 20 R KO, BRARES
R AR TR, it RS OKEE B AT D AR L6/
STAT3 i F§AH

4 BECEK
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& HLEINE A 12 8 F-HRi2 WO Dk F 2 RI2e ) GE Bt 539w 14
i A 550

% F

[#FE] Br HidahE5CeE (Holter) IRAEZF-FHIKLAECIE G EAVE A REN K%K (cardiac autonomic
nervous dysfunction, CAND) #Wf ¥ 49 5 R4, Ait—F a9l KRG RELRE I H, HE #®W 202251 A -
2025 £F 2 A R ARE RS 69 90 15] 42 404 CAND 45 R #F 50t %o VANG IR 42 &5 W7 0 247 A, 54575 CAND 49
60 19 &4 15 A Rl 48, 30 41 3F CAND &4 1F A Xt M2, 4 A3 4T Holter, &) FARiXI24M . #FH Holter. E&#)F
MO Ie R T IRIR SIS A R, 5R Holter 5i& ) -F4iXie FF IKIX G5 BT 69 R 8UE & T Holter. &8)-F X
W, Wi £ FHA Rt FEL (P<0.05) , ¥ —Holter. B FHRRABWNFFEZTHELRE, E£2FLATFE
X (P>0.05) o il &EH EFH EH A BIRAE £ (standard deviation of normal-to—normal
SDNN) & & £ 18/ T 4L &4 (P<0.05) o &5 W72 -1 CAND 4945 8 3 F Holter. & #)-F4iXie (P<0.05) .
BT B K 5 R Ui A (LF/HF>3.0, «k=0.79) 5 &l & EAA (HF<150 ms’, «=0.85) , H5&iFo %k
91.2% (k=0.82) ; KALBIIFE S oE A TAMZFiIES (cardiovascular autonomic symptom score, CASS)

intervals,

o EEA% (r=0.85, P<0.05) , £ FiE#)E 30 :
e
MG AT 6940 KRB ) Lo
(€345
FESES R4 TEFRIRES A

O IE A FE M2 D) BE BE i3 (cardiac autonomic
nervous dysfunction, CAND ) J&—2& ¥ M0 [JE 5 Jgk
2RI AT b 2 AR, HAm LI A
RN K2 . O MR, = )5 ER
7. = 1O 11707 NI 0 s w3 BN [ = [ 2 L LEZ-8P) =4 )
Tz, Hrpdh.OHEl (Holter ) F1iz 31 tiiak
B SN H P PRSI - B ¥, a0 i B R I
SR B H A AR IRE N RO Ts 8, AlAAL
IR LR DR . PR OB 5P (HRV)
S5, SIS LGOI B BT IR 1280
A 1 R s S AR O S, A
FLC WEAE N RS AR, Al iz sl & iYL
USRI, SRR S AL, N ShAS A EEPEAG O IE A
TR, PRSI kI A A
HERRHLIEAL CAND. JET I, AWF5EHT Holter BE G
& g TEPEA CAND s AR, 45 R4k 4s
mr.

1 M&R55H%

1.1 AP %

[ Jogt 4 € B 2022 4F 1 H - 2025 4F 2 A R FH T
NEEBEFHIZ I 90 HiZE L CAND i 8 4 1F A 5%
X5, HEBR AT ™ A8 kO e (e UBEBE

YEZ BN 745000 H 4 DEFHTH AR E RSO 2

15 WAR B ARz AR o R R AR 3% (r=0. 82, P<0.05) .
Holter X &2 3 -F AR IX IR RE 95 B 5 4% 5 CAND 5 /B 44, RE R B A IFHECET F M, APHEFERSE

HESEE; BH-FRRE; KA EAEAREF; SET RN
MERS  2097-7964(2026) 04-258-04

Ol RERERN S ) A E IR RS
4r, TR A LG E B ER DR 25, ToikE
5¢ ¥ Holter iz gl VA il 5 i B8 & . DR IRZR & 12
Wik 4 brifE, K2 CAND Ay 60 {5 H 351 s 151
41, RZWih CAND 19 30 il # R %t 4L, 5]
s 32 01, w28l AFlE 22 ~ 72 %, SPEYAERY
4853 +8.15 %o XM H T 16 0, Lo14 B, 4Fik
22 ~ 72%, VIR 4769754 % BABREH —
TR A 2E R IC G L (P>0.05) , HATW I
P WFRABEe PEZE D 2 HbfE (QSRLLW2025-035)
BH M HE RS .
1.2 &l 7k

(1) Holter ¥ . % ] 24 h Holter W4, H
BAEH AR TR, 250 5% 24 h 1)L HLIE 3,
Frl el AR rp, ORISR H WG 3 SE R AR
RN A . RNES RS, 8 & BT R X il sk iy
O BRI, FEOEIR RGO R W Y
RBUMBAEREL, ORB R CSE, GRS
PO AR UEZE (standard deviation of normal—to—
normal intervals, SDNN ) & [ AEA5 / =5 451 2% HE AL ( L/
HF ) | @40 (HF) , [k 24 h SDNN £l
P SERMAE B -5 i ARREARAR A 234

(2) i3 AR BRI . R HFRE Bruce 12 3))
TR, BETEsdrt i E i I, s s R sk
WL A AR A . B SR, ERR
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FIRF HARLR (R0 AR =220- 41k ) (1 85% X
HMBLOLYE . P RIE T ELOHR R LR T
FAFL RIS AR IE . B Eha AR, ARSEIEILC LA
ML 5 ~ 10 min, MESEPR RIS Sl 2 4 Kz gl
Jr B AL B (A0 ST B = 0.1 mV) |
DA HRBIFRARE O, RN 5RIE3)5 30 s 5
15 s B3R EAE (30 = 15 Hf) | festasshm o
VRIS ] T IS 2 W SRS 3 HT

(3) O A ERZIIREE o RITFR IO
A8 A 22 D RE I 06 BT A AF 0 R A 70 1L 46
H F: M IH8 P45 (cardiovascular autonomic symptom
score, CASS) . CASS B4 0~10 43, 43 {E 8 R
S I UL {EZ R =17 i
1.3 Hbiing

(1) CAND ll& Kz Wiknie (&brifE) . OFFTE
S O Mkl IRGAER IS . # ROl A
B CAND AHOGHEAR, HAEWREAMES A Bty
SEERHOG; QOURAR A A AT DL AR il R R = 20710
mmHg., FE/0% > 100 K /min FEARTE; @ HAh 4 BY
Fodr (bl FURARINRE . ONEEASE ) HERR AL
TR S B FIRIER s @REV = 3 AN, e
2 H EREIIRER AT R A LG , AAERY
T RACHR . I CAND Bt < 1 4F H U
B 2R < 6 T .

(2) Holter 2 Wi CAND My bR e H BUIR % J
PEBGE PR MO Sl M 22 . HRY 2505w
o

(3) B PHRE 2 bR " B fd
s G ST B I = 0.1 mV HEFLEm ] = 1
min, oI O ERH

(4) BREZWbRE: RAIFEE, 2 Holter
iz g P AR A B — IR 25 2R FE s, B2y
CAND,

1.4 RF/HAT

LT SPSS 26.0 GEit B AT Ec o3 B, 1T BE
BP0 + PpifE2s” FOR , AREUECR FH ¢ K5
TR RH TS E 3%, AR ECRH x 2 K%, R
JH Pearson #H JCHE 2 M P4k £ #4645 5 CASS TF43
Kl ASREAR FOAR M . P<0.05 NZERAH G245 L.

2 HiR

TSR A Fr ik 6915 3R e AR

Holter 15 iz 3] °F i 12 45 I Bk B 45 12 W 1) R f
B 15 T Holter, 281 AL, Z5FA%IT#E X
( x’=18.394, P=0.000) , Hi— Holter, iz 3 FHixk
R RS S TG 2, HEXER LS E X
( x’=2.400, P=0.134) , BCE2Wigh Y &2
W SR — 8ok BT, R 1.

2.1

F1 TNERN S ENISHLER
EAREL W,
oA 712 g R RIBE (%) RS (%) Kappa
PR BHE
Holter B 42 12 70.0 60.0 0.286
RS 18 18
BRI PR 38 15 63.3 50.0 0.126
FHE 22 15
KA A PR 57 18 95.0 40.0 0.412
FHPE 3 12

2.2 HRV A% B & T ETLE

9 (91| 20 £8 11K SDNN AIRTFXT B4, 1T SDNN &
WEM/NTRIRA L, AR B FA G E X

(P<0.05) , {H7ZE] A SDNN KF-20 ] 22 F I 5825

Y (P>0.05) , W32,
2.3 -4 CAND #& i 1%

i 1) 20 AEA L CAND ARl B 30 4, Bk
AR CAND 94 %15 T Holter, iz gl°FAziat
I, 253 Gt EE L (P<0.05) , W& 3.

®2 FEHRVSHERTEEWN (ns)

415 Bi% 1K SDNN 7%[] SDNN B 2(E
e 60 423+67 300+52 123+32
Xof A 30 586+79 299x48 287%5.1
(18 10.241 0.088 16.076
Pia 0.000 0.930 0.000
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2.4 B EZAVERBEHAE DLW E I

G BR E S W A2 IR OT IR B 28 1], il 52 JER R v Y
32 {4l Holter B— &M LA LF/HF>3.0 £ Wi 52 J&& 7T ik
A (k=0.52) , DL HF<150 ms” i2 W @) 52 Jg 58 ok 7Y
(k=0.58) , SMASGRIFFEHT703%; 18l F-Hrids
PRI TG E A R, I B RO R R (Rl
FIRE R ETTH T ( k =0.45) | RIBSIBRFEIR AL « =0.49 ),
VARG BUFRF G 2R 65.0%; 564 R AT B A DX 43 58 J%
JUHER 25 ) (LF/HF>3.0, «=0.79) , & 52 8% % ik
71 30 ] ( HF<150 ms®, «=0.85) , 4% %454 % ik

91.2% ( k =0.82) .
2.5 AW AEARE WG R R AR X M

A I 25 & 98 A5 5 CASS 3 4 & 1E A 56
(r=0.85, P<0.05) . H.— kg I 48 5 5 I IR 4E R
Pearson #H <43 M1 . 7%, Holter BL—F& U F8 H5 1 24 h
SDNN. &[] LF/HF HAE 5 CASS 53 Ko £ Iim RAEIR
WRIEMAX (P<0.05) , B3P f—kil s br
Higglfa 30 ¢ 15 P SIS PEAR I HoRE AR e i
P (r=0.82, P<0.05) , WL 4,

=3 FHA CAND i H1ESR

S i fo% x5 Kith % (%) FE R
Holter 30 11 36.7 K] LE/HF>2.5
eI R SR 30 9 30.0 IBE)JF ORI >1.5 min
1 SE vl 30 21 70.0 [l AR PSR

E: Al EE, x’=11.110, P=0.004,

F4 WNERSIRRERKEXY (- B

ialllEi 7N CASS B4y PP AR RO Bl 7 H ek
24 h SDNN 0.68 0.52 0.61 0.47
7 IE) LE/HF H A 0.71 0.63 0.77 0.42
25 30 ¢ 15 HfE 0.76 0.82 0.58 0.39
S Rl 7 it 0.85 0.88 0.81 0.55

3 g

CAND [ RIEHLTIAE S 2, W& . IR, N
IYINEE R GAREAE Y, IR KRR A H = 4R
S, S L I S KU R O, R HER
ZWI T 1 CAND JU M E %, Holter B[] 1 5% H
WATRAS T A OHIGSE, R AR OHES A
HRV [ PFAh A SRR O 38, o] DRSS A 3 R 0 E
FANLRYITTIIRE ;18 SR )i S AL I
WOIRAS, Kz shids & 1O WLB AL SeR, Eh
AR E A E R T SR B — Iy AR
B, LA ONE B A2 eE, PG AT
PRAMXEEA

AWFFEER IR, WA LI A B2
W, REPERE R TR (95.0%) , FWIFEL
K I e SRS HEHB IR CAND F3, KRIEFEALR SR,
PR s R BRIERE" Mgt
FRIEARST; BARIFIIS IR A FTREAIR (40.0% )
BFEIR P A b, w2 . KRGS TE
BEWIIG IR S, J5 2 n a4 4 oAt B AG A
PE— TS WrER S . HRV 80 T A AR 1k S ik
T A ELRGAEAR R BT 255, HRw
SO MBI AL . RREDIMIE, FFBHRIEEIN

Z8)

2 B R HTH RSO, AN TIRA T O
JUE B A AR, il AT X RRST
J7 PG SORr . fE R CAND (ks i b, JfHk
R PRI T R T — A, B I RE I 253 5
Holter Aliz V- il i 57 5 1545, LA B A
PO B, AR Y B S SO A e VA
S, DT TR R AR PR R R A Y AR
&, FFBRAGI AT Rt A B CAND il i R A I
I T HHZYNAST, JEZBRIHE R

HRA RN AE I 2 e S i 3 R0y T R B €4
REWI 8 X 70 S IR THE Y S RIS e i Y, HLP IR &
HKidyo AFZERLR A TR AR T R b n] BEAY
TEZE5e, WER T B TS8R Yy, emindr
HOR . WX ASSEOTHER R, AR SRR B 32
PRBEA I BEATIRTY s X RIS O s, AT g
A oR G E P2 I REM 259 . Ah, Bk
R EAR-5 CASS PO Kl RAEAR ) S 5 AHOCHE,
e PR A 2 M R AR A5 A 45 SR ) SRR AL T
HE. FEAEZ NG 30 ¢ 15 F(E SR PRI AR
AR fsin, A BT B A AR 25 A HAACRE AR R,
WFERR, SHERHPFA T A, HE A AR
VIGIE 8
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- HEHEPAELES -

TA TSR H X S0 L3 52 A S8 1 (] W e £ 55 Wi
ST T

[HE] Br HRRETFTRAEATRELMEgENEE B gk h, HFE #R2024 512 A - 2025 F 6
A5 iR EATET G 700 B H AR T &, HBARMH, S, EATREE LSRG TLEY, £ A
FAALE & ik Ay 3t BE AR e WL AR 4A, A48 % 35 ), A IRLALA TR ALAP BT, VUK [E 3T IR A kb e BAT F R EE
SFRAEZ T, MM EH B A Erk42 & [Epworth "% % (ESS) 1. IR & [ =% Rk IR 2 454 (PSQI) 1.
SHRE [BEAITFEER (SAS) | WAk FEER (SDS) ] Al A [y = EA Tk (FSS) . ER  #2Far,
P40 % & ESS. PSQI A= FSS iF4rtbdk, £ FHAATFENL (P>0.05) ; TG, MARF LKIFHHTHE, AR
B EE BT T AR, £FAAGITEEL (P<0.05) . T HAT, AMALEE SDS, SAS iFH ik, £F%
AL FEL (P>0.05) ; TG, AAEE LRIFSA TR, BURAEHEENIFNHRTRBE, 2ZHHHL
HFEEL (P<0.05) o 50 AHFABKAFREETEFAELRENEH BN EE, RALSFRRAET, FIOE
TR, FEMEEARE L

IRl 2454 BFRES; @&, B Sk, REKAS

FESHES R259  CEFRIRAD A XEHRE 2097-7964 (2026) 04-261-04

Study on effect of five-element music combined with auricular point pressing with bean on improving daytime sleepiness
in patients with hemodialysis Li Jing, Xiong Chengyan. Guizhou University of Traditional Chinese Medicine, Guiyang
550025, China

[Abstract] Objective To explore the effect of five-element music combined with auricular point pressing with bean on
improving daytime sleepiness in hemodialysis patients. Methods A total of 70 hemodialysis patients were selected and divided

into control group (n=35) and experimental group (n=35) according to the random number table method. The control group

JEBTH . SN TPEA IR AN H (45 : S202510662859 )
VEZ AL, 550001 B4 BEFHTT, SeM P ER2G R (205 ) 5 Bt T B2 w0 M B e B R i = ( REAHE )
* R

25 FFIR, Holter A2 s I RENE B 2542 (6] JRMifE , Whants | 3805 . 27250 o 0 78 eI 5

B CAND PRS0, KIEW /P IRiE, 4 BOE A O G IF R L A 2 DR RS
Kol O e 8 O LB M 2 S T 0, RS v M SR (I PR SRR ST-S IR AR L 2024, 31(8):1459-1464.

(7] WHE5Z A5, AN, 55 BT 0 - AR
DRARS P A CAND By R AT vp H g ’ i N
(LR, 1y 7S o R ER B XS E Lo IS W (L A 500 ) F 22 5 [0, 0l 1L

) 3] RAS 1\ 1 s [

IIE Eﬁ@ﬁﬁﬁﬁ, ﬁﬁﬂzn = /H\:'f@;mﬁiﬁilﬁ %ﬁﬁ FRBEIE L 2024, 24(7):15-17.
SNl b 7=

T WkE . [8] U, EI5 W30S0 . St i A PAGE S A B n

ZE M REE B RS L2 W B [J]. I R B 22 T

N \

4 BEH T, 2025, 32(2):137-140.
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carried out routine nursing and comfort intervention, while the experimental group was given five-element music combined

with auricular point pressing with bean intervention on the basis of the control group. The degree of daytime sleepiness [Epworth

Sleepiness Scale (ESS)], sleep quality [Pittsburgh Sleep Quality Index (PSQI)], psychological status [Self-rating Anxiety Scale

(SAS), Self-rating Depression Scale (SDS)] and fatigue degree [Fatigue Severity Scale (FSS)] were compared between the

two groups before and after intervention.Results Before nursing intervention, there were no statistically significant differences

in ESS, PSQI, and FSS scores between the two groups (P>0.05). After intervention, all scores decreased in both groups, but

the observation group showed significantly lower scores than the control group (P<0.05). Before nursing intervention, there

were no statistically significant differences in SDS and SAS scores between the two groups (P>0.05). After intervention, all

scores decreased in both groups, but the observation group showed significantly lower scores than the control group (P<0.05).

Conclusion Five-element music combined with auricular point pressing with bean can significantly improve daytime

sleepiness, enhance sleep quality, reduce fatigue degree, and relieve anxiety and depression in hemodialysis patients.

[Key words] Five-element music; Auricular point pressing with bean; Hemodialysis; Daytime sleepiness; Sleep quality
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BALAA, BTEVPAG A A FRAEHIRE ) IR KA ¢
AR, e MAIERRE T LA S s
AP ARAE

1 NREHEE

1.1 AET £

VEHL 2024 4F 9 H - 2025 4F 12 A E i PICC
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PAREAR H S AR . X Sei| Zrty LR ROM K
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W TR E R C  HERRAS, SR TR
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SRR, PP il B R i 1 G A i
TR BEARE, BB NS O R, 15%
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THELTWAESE . HAh, PR 1 TIHE &
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(2) ROM Al : RS — bRt i 3R A T
WO, TP BIEE SR bR e, PForim i
TN B Z B i

(3) HEEWEES): RAMERITAL S (HAQ)
DIRERRAR R BOTAG . HAQ MEEAR . 153k . TFRAE
DNEIRC A 8 A IEAL A TG ShRE T, T4
JO ~ 357, i TIRE Az PR

(4) RAESEHR: OIHLLAMMTIER (ESR) 5
C RV T (CRP ), T IPAl 88 AR PN R AT S AR
1.4 A7

iz F SPSS 27.0 Geit 2 o A b 38 e . 114K
TR A F (%) , HRRLERA xRk

TR OB “Bg « dRiE2E” R, IR AL
RFAISIAEAS ¢ K236, 2H AT IS PEBER T E X ¢ K
L P<0.05 J2E 5 A it 18 o

2 #R

2.1 M EE VAS iE5 Hhik

P2 TR H VAS 174> b, 2% L%t
BN (P>0.05) ; TH4RELI12 G, M4sE
VAS PP A 0 25 T I, (B N il 2 SR
A BF B VAS PR MR BT X ], ZR A%
PeEE Y (P<0.05) o W 1.

*F 1 HEBEAREIRTE S VAS ITES LR (4)

ikl % Rt TH4 5 T 12 JAJe
WAL 44 6.18 +0.92 3.74+0.81 2.31+0.74
XA 44 6.12 +0.88 4.85+0.94 4.02+0.98
A 0.313 5.934 9.237
Pl 0.755 0.000 0.000

2.2 7 %% ROM A £ 15 Lk 3k
W4 T WRET ROM ¥E43 o8, 2R ST

=2 HLEEE ROM KEFRELE: (4)

‘ : %, %% THE A2 G
222y (P50.05) ;5 T 12 BJS, W4EH ROM 3T o -
e N . N ULE2 44 13.62 +2.69 4.15+1.46
I BT, IF FMSSHLIE TX IEL, 225 55t : :
,?‘L,%:.SL (P<0.05 ) . Jrﬂ,i'% 2. papiikas 44 13.59 +2.73 6.78 + 1.57
2.3 20 HAQ 2 Ak [ 7335 3 b 3% tfH 0.052 8.137
WiZH R & T AT HAQ PR i, 29188t PE 0.959 0.000
S (P>0.05) 3 12 G, P4 HEE HAQ B
YRR, HWEHM T A, ZRAa5 01 FE X %3 LA HAQ IES LS (4
I . _
(P<0.05) o BL3& 3. 15 Py FHE FEO2
48 K g7 e AN 5
2.4 2K AAT tfx ) pUE=Si| 44 164033  0.71£021
W4 T ETAY ESR. CRP Kb, 2% . “ 24041 L 13s 008
Y ARZ . + V. A5 =0,
TG it FmE Y (P>0.05) ; T 12 EE, MARE
ESR. CRP KCFH W, (AMEAUETFAIRA, 25 - 0.293 7:960
BEAF2EE L (P<0.05) o W3 4. P A 0.770 0.000
F4 FAREERFTHER
ESR ( mm/h ) CRP (mg/L)
2413 1%
T-Hini FHiG FHiRT FHE
Xmu?-:?éﬂ 44 33.75 +7.62 14.34 + 4.86 17.83 +5.02 6.20+2.11
X HRZH 44 34.12 +7.41 2275 +6.14 17.46 + 4.89 10.14 + 2.87
t{H 0.231 7.124 0.350 7.337
P1E 0.820 0.000 0.727 0.000




BRI S 20266E4 A B2THEAM

Disease Control And Rehabilitation,Apr.2026,Vol.27,No.4 275

3 g

RIS B TR 2 PRI IS RE . TR R . ¢
PR B L SR SR L R E R A . R AN
—FRANIEIARLS, B EEE M R AT M 1) S R A
F, WA R TE R A YN Zrad R v 2 h BRETR iR B4
R fl st v S 3 ek, DT B0 L VIl
SRInlikE . G EEE N | PRI E IR B TR IR
PR, g Rb . shAS MR W R =% F R 1T
IR E A Yo P o ANIFGE R VAS 1 b i 4k
e b T, @A H XA BEE ST DA S
PR IR . NGRS S R AE P 8 P B FR 2 R
R, WMERHBE T 12 BJG VAS PEAMIE T4 B4
IR AR A B it (RIS HTY . BT
JERAFE . FRIESE ) R B R ey LR I S pp e
HA UM, PIT R R R AEIR, ML R
KA BRI YT AT/ AT M IR AES
Pl sh G SR, NIRRT Bz e iG a1
JZ IR RBENS A I S ATl HES , BRI SUEK T,
TR RO . K, A U 2 e L HE
Wk, AT INGRTE PP, R RSk A G
TIESHUIGIRA,  EEPIR 2 LA B A i
PR, EIREGE B e R 25 ROM Ik,
A ST NI RAE IR, W R R, DT [ 42
FEARP . R IRHL L RIVERITE AL T 9508 . 16 8hek
WL SUSEIR, 8 VAS W4 B & %MK, i ROM J&
SRS EERAPIRAS | AL 2P R 22 L PR 436 R
(EE R TehR, RGBT, R TE s ZIRE
BGRB8 . DUA O ok AR 4
AR &, HGRMAL, ROMKE ZE;
ffil kK, WS HERERRRE Y. FHik, ROM
FERRITAL 5 7 S R A AP H A OG5 A9
WS 2 BB 227 BT ROM G517 04T X B
2, B RO SR AT SRS V) A A A 2, oG
A R AE AT T 52 TS R N T i D A i, fid ik
R LF AR, SR SR N, 7E5R
BEEERE, F3 ROM 4537000500t , RS
SESM R R UV E R B L A
IeAh, Dhaetge (anpsEs sh 5 AMESE I 4 ) fE
RO R T, (B sl e R, X
A B T4 ROM i KM e, imiwksh5 il
SR D FIAE SRR 215 b 22 UL PR 2R e 3 )3l o B R
TREE IS shasfa], RPN ROM ik .

HAQ HGEI R R —LEFEEE R, I PR SR
ROM 035 . LA 7 s A A O 45 R e 2 1 ik I [ 1
FAMZEA R, 1ERIRIR)E . B X 8l i 2L L%

TR, PRKGE SE S E  ARNE R i B E 2 E)
FER TP, IERS AR RIWE . 55—,
ROM [P 52 (5 Sl 4 et B o8 230 AR BV T, oG 19 T
i T O N I ol 2 D g i (L R T RS W P 1
JFH8 ROMARSE AT 2R SR AnerERE S o iest,
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PIRER PRI R ) e, sV )2 R .
FEREHAL, WD RREEES R S7 . Rk ThaEsE
5RAE W H AT IR IE ) 5, fi HAQ
TR TR

BE— 00 b B, WLESAH B I A E KR T
X REAL . RS SR AE I 0 (A2 oML Sk ifRg SR 5 R 7
o (TNF-a ) . FZHMINE 6 (1IL-6) . FIAEN R
18 (TL-1B ) ZE41IE R 73K sh i R AE K R gtk 4
FESCN, T ESR 5 CRP J2& 2 WUHLAA 98 AF A4 B 114 fU%
Tebrs WL E S B2 RS N R i T W A A
VD RAEAN AR ST S P B, I SE R T
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RE G5 (1 R 3 () S R 28 24 PRk, T A R 22 11
I B S AT BRI S DR R, DRI 5ty ke f ol
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FRE AT B LA, SRR BTR SOV RR T, AL
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S EA BRI 22, REREAE X R R A i
IR AR AT e . DAOIRRIR S A% O kG
L TR R, AWM. ROM T, HE LT
B 1035 S AR AT SN D8 5y T A R i
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JL T SAPIM B 15 38 32 F5 )7 AL A
W B i 2882 v g

%@ BWM Rk %I kern FHRC

[(H#E] BH HiTEATSAPINEXGTRIF T EN E P EEEFELTRRE, FAEAERREERTHY
. J3k VA2024 8 H - 2025 4F 3 A ALl E BT F EIeAYE AA 126 Bl A b AR A S E AL R, %
BHPETEARLET 5259 PlEE AR, FlAEBFAT SAPIMEL X6 Tk L H7 £4) 61 Bl EH AR
W, IWRAATFRAE TR [ATa&a (PA) . E&a9 (TP) . %4 (AB) . ez & & (Hb) . HFHkAm=4
$ (BMI) 1. B4 FH4FRE TR (SWAL-QOL) AT A mE A A E, GER  F#ar, masF e PA, TP,
ALB. Hb. BMI K-F7% SWAL-QOL iF 4 tbdt, £ FHALLATFEL (P>0.05) ; T#HE, mAdF LEKRAHAS, &
FIRAP R E, 28T Ho 5, WRAEFWEHITKFHNSTHREA, £FHALTFEL (P<0.05) . MEAE
FAEME AL, BHEE ., MR LR ERIKTEE, £2F5A %5 EL (P<0.05) ; 12/ E & HKet X 4 FIbE,
ERALTFEL (P>0.05) o &5t AT SAPINMBE X TR IBFHT ETH AL E T T ARETEFQTRRE,
MMkt KRR AR, RAEEETRE,

[EE2F) Mwsb; AVAREAF; SAPIMAEX; Bh i #; AR

hESES R743.3 XHEMFIREE A XEHS  2097-7964 (2026) 04-276-06

Application of a nutrition support program based on the SAPIM model in stroke patients with dysphagia Chen Yuqing,
Gao Lina, Li Xiaoqing, Chen Ziyi, Zhang Xiaoling, Li Jianmin. School of Nursing and Rehabilitation, North China University
of Science and Technology, Tangshan 063210, China

[Abstract] Objective To explore the effects of a nutrition support program based on the SAPIM model on nutritional status,
complication rates, and quality of life in stroke patients with dysphagia. Methods A total of 126 stroke patients with dysphagia
admitted to the neurology department of a tertiary hospital in Hebei Province from August 2024 to March 2025 were enrolled.
Among them, 59 patients receiving conventional rehabilitation therapy and nursing care were assigned to the control group,
while 61 patients receiving the SAPIM model-based nutrition support program during the same period were assigned to the
observation group. Nutritional indicators [prealbumin (PA), total protein (TP), albumin (ALB), hemoglobin (Hb), body mass
index (BMI)], swallowing quality of life (SWAL-QOL) scores, complication rates, and outcomes at 30 days post-intervention
were compared between the two groups. Results Before the intervention, there were no statistically significant differences
in serum PA, TP, ALB, Hb, BMI levels and SWAL-QOL score between the two groups (P>0.05). After the intervention, both
groups showed increases in these indicators and significant improvement in nutritional status; however, except for Hb, all
indicator levels in the observation group were higher than those in the control group, with statistically significant differences
(P<0.05). The incidence of constipation, gastric retention, and pulmonary infection during hospitalization was lower in
the observation group than in the control group, with statistically significant differences (P<0.05). However, there was no
statistically significant difference in the incidence of vomiting between the two groups (P>0.05). Conclusion The nutrition
support program based on the SAPIM model can effectively improve the nutritional status of stroke patients with dysphagia,
reduce complication rates, and enhance their quality of life.

[Key words)] Stroke; Dysphagia; SAPIM model; Nutrition support; Quality of life
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ARSI .
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1.1 AR %
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BT R £%H . THOrERENENT,

1) BEFRRE TR BEABEYK, TP LR
i B E 5 B A RS MO R TR, a4 . 1
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(2) HEHPOKIREN ~ VR 4T ad, s
IR N E IaeREs, BhvgesenEEs
TREARERW, BHIReZiin B3 4T K]
s SRR A A 8 A S0, ARG BT R
B NEE, HCHE R Ay R A R R[] B B[]
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H,E 300 ~ 60° , ARVl BEFTALE, SLREHIM,
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Fo s IO AR B, ARt i E . QMK ME
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B, TEBERE XV, MR EE 600 ~ 90°
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Ui 2 iy RTRRA R LERR RV 2 B, HE4fEEs
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®1 PEBRE-RIEHEER

T H e XFHEZH (n=59) WML (n=61) X’ 1H P
R (%) 67.47 + 10.946 65.02 + 12.373 11517 0.252
53] | 31 (52.5) 35 (57.4) 0.283 0.595
B8 28 (47.5) 26 (42.6)
i RN C 48 (81.4) 51 (83.6) 0.105 0.746
TEqH / B 5 11 (18.6) 10 (16.4)
HH R 13 (22) 17 (27.9) 2.378 0.795
TA 2(34) 2(33)
NG5 BUECT R 7(11.9) 7(115)
BARNG 2(34) 1(1.6)
EZIN 33 (559) 29 (47.5)
HAt 2(34) 5(82)
SALFESE INFE R INELLTR 19 (32.2) 19 (31.1) 0.310 0.995
Bk 16 (27.1) 18 (29.5)
mh R 11 (18.6) 10 (16.4)
K& 5(85) 5(82)
AR 8 (13.6) 9 (14.8)
FRENFI WA (JT) < 1000 11 (18.6) 6(9.8) 2.358 0.501
1000 ~ 25 (42.4) 30 (49.2)
3000 ~ 14 (23.7) 13 (21.3)
= 5000 9 (153) 12 (19.7)
RS IR = 50 (84.7) 52 (85.2) 0.006 0.939
1 9 (153) 9 (14.8)

E: kA A () REABEAMRL (B) .

*2 PMERETHRIEEFRRLE

PA (mg/L) TP (/L) ALB (g/L)
am i — : -
Rl THiE T TG T THE
X HEAL 59 18591+31.03 19930+27.53  56.94 +6.03 63.79 £ 4.26 38.64 £4.32 4421+ 4.05
=Ll 61 188.59 +28.60  210.95+24.68  57.07 +5.51 68.10 + 4.55 38.41+3.67 46.99 +3.95
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i 0.014 0.979 0.215 2.084

PH 0.989 0.329 0.830 0.039
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30 min PEAN 1 PR, MBS RNl . LR A
R, HRILEEEE, LRCEILEYS .

(3) HPER 7 ~ 104 (JFHIFR ) B, S7Hp
A, FEEANEST, RIEEILARES TAE
IR S ARPTR 2 . JEBT A 25 AR VR 2Y . HHrse
O HLIE, YIS LT . R IR A Ay
IRAEAR AL, (RS (PCA) #UR A E LA 15 min
JEPEAS PR s (] O AR AR ek 2 v Mt i 2B L
RSB R TR L 1 h SRR ) o 4
PBIRACRAE, KT SBAE , RREBR TR
I, 2eHEG NBSRERIL, AT ORI R, 2%
fiff LI R AN A PR 2



RIRBIR SRR 202644 ] 552745 541

Disease Control And Rehabilitation,Apr.2026,Vol.27,No.4

283

1.4 MEIBIR

(1) FLACC U PE43: R T FLACC i 3R
(ARG AR AR A B R TP, , RS 2 hiBd#
1. Rz 055 5 4 PEAR R (0 ~ 1043 ), K
VP SEHi E T 0 ~ 34> PR EE . IR
AR T, 4 ~ 6 43I JREES R, 7 ~ 104>
O R 29 . P53 8 s A R

(2) IRRERAER: FFRAECTEMM ARG, | i
AR S K B R R

(3) PR s, ERJLMBER, RHATTR
TR A ), XL S I i R
7] 2 P9 A5 08 X P LR 55 (A AR TR . X PR A B
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Integrating the concept of collaborative cultivation of innovative talents into medical laboratory courses:Teaching
reform and practice Gao Xuemin, Xu Dingjie, Zhu Ying, Wei Zhongqiu, Xu Hong. School of Public Health, North China
University of Science and Technology, Tangshan 063210, China

[Abstract] To meet the training requirements for innovative medical talents in the context of the "New Medical Discipline"
initiative (a national strategy in China aimed at advancing medical education reform and fostering high-quality medical
professionals) and address the key issue of traditional medical experimental courses being "focused on verification rather
than innovation", this study takes the course Maker Training Camp for Morphological Experimental Technology as a carrier
to explore the teaching reform path of integrating the concept of collaborative cultivation of innovative talents into medical
experimental courses. By reconstructing a "progressive project-based" curriculum system, establishing a "multi-subject linkage"
collaboration mechanism, innovating a "student-led" teaching method and improving a "diversified and three-dimensional"
evaluation system, the transformation from "skill imparting" to "innovative ability cultivation" is realized. Practice has shown
that this reform has significantly improved students' experimental design capabilities, interdisciplinary collaboration skills,
and awareness of scientific research innovation. The number of students participating in innovation projects at or above the
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provincial level and publishing related papers has increased significantly compared with that before the reform, providing a

replicable and promotable practical model for cultivating innovative talents in medical experimental courses.

[Key words]

experimental techniques; Transformation of education
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25 150 5 ] £ v SCRCHE P S 4 E 7 2% ( Chinese
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[BE] Br HiT P SFRAA RZHTWAKRNE 2 A8 RA (T2DM) EH MR AERSET 15 (GDF15) K-F4)
Boh, FHATEFE S GDF15 T EHRB 14T £, HE AN 2020455 A £ 202355 AFFEELFL
B 1 b AL T4 R4 89 15 Bl A KA R 2549 T2DM & A A st at %o BT A i F TR 30 min P 53R (60% & K&
A8) MEHLEFH, »HTEHAT. EHEREFLNRBHLELE 30 min K LIREHR DM, KA LEA
TSN 5% kAR ¢ GDF15 AK-F, BIBTME 35 K k. & A48 ARy GBE ., WaHsk. R E.
HIEE, BRILRE. FhKy. A, &FaR) . RIEHAT. B35, KL GDF15 fedetz K-F, SMEHH
§-49 GDF15 ZAfi (AGDF15= 25 B A — B A ATIA) 5-F&. MR, IR X, R Eahar. 296, KL
#) GDF15. o8 K -Frbik £ 74 4t 5 & L (P<0.05) . FA L& B 77, 5 3) )5 GDF15 K -F£&E 30 77 2 % 75 (P<0.05)
WD EERERKFE (P>0.05) . B EAk Mot RKFEEHMEETH, £HA 4%+ FEL (P<0.05)
AGDF15 5%+ 2 fiAak (P<0.05) ; H5FHMAE. FHKL. FaR4E. AMNELSEHELFEMK (P<.05) ;
SRk, FARR . RIS A4S, RISELRMEN (P>0.05) . i RAFEREAAZHTHETWEAA
th T2DM %% 75 3% GDF15 Hesk . 424 A&, ZAR S5 BFHIRAZFRAE Ry ZEA K, £F T2DM &% 49 GDF15 i25)
B F e R o GDF15 *T AEAE A LA R M B T A F B 5D 09 K SAE A, BB RE T RIRE R B TIEBEH KRG
(k3R] A KHSETF 15; AREZH; 2 BAAERMBK; BRI

hES S R587.2  CEAFRINEE A XEHRES 2097-7964 (2026) 04-311-04

Exercise-induced GDF15 elevation and its correlation with body composition in drug-naive patients with type 2 diabetes
Zhang Yan, Zheng Xin, Shi Wenli, Hu Su, Bi Lina. Department of Endocrinology, China Rehabilitation Research Center,
Beijing 100068, China

[Abstract] Objective To investigate the effect of moderate-intensity aerobic exercise on circulating growth differentiation
factor 15 (GDF15) levels in drug-naive patients with newly diagnosed type 2 diabetes mellitus (T2DM), and to
analyze the correlation between exercise-induced GDF15 changes and body composition parameters. Methods A self-
controlled before-after study design was employed. Fifteen drug-naive patients with newly diagnosed T2DM were enrolled.
All participants completed a 30-minute moderate-intensity (60% VO,max) cycling exercise. Venous blood samples were
collected at three time points: pre-exercise, immediately post-exercise, and 30 minutes into recovery. Plasma GDF15 levels
were measured by enzyme-linked immunosorbent assay, and fingertip blood glucose was simultaneously measured. Body
composition parameters (waist-to-hip ratio, body mass index, fat mass, body fat percentage, skeletal muscle mass, body
water, minerals, protein) were assessed using bioelectrical impedance analysis.The change of GDF15 (AGDF15=post-exercise
value-pre-exercise value) induced by exercise was compared with age and body composition indexes. Results There were
statistically significant differences in GDF15 and blood glucose levels before exercise, after exercise and during the recovery
period (P<0.05). Pairwise comparisons after the fact showed that the level of GDF15 after exercise was significantly higher
than that before exercise (P<0.05), and it dropped back to the baseline level during the recovery period (P>0.05). The blood
glucose levels after exercise and during the recovery period decreased significantly compared with those before exercise, and
the difference was statistically significant (P<0.05).AGDF15 was negatively correlated with age (r=-0.379, P=0.164) . It
was significantly positively correlated with skeletal muscle mass (r=0.587, P=0.027) , body water content (r=0.557,
P=0.039) , protein content (r=0.580, P=0.030) , and inorganic salt content (r =0.545, P=0.044) (all P<0.05). There was
no significant correlation with waist-hip ratio (:=-0.177, P=0.545), body mass index (:=0.190, P=0.555), body fat content
(r=0.193, P=0.508), and body fat percentage (r=—0.048, P=0.870) (all P>0.05). Conclusion A single bout of moderate-
intensity aerobic exercise induces a rapid and transient increase in circulating GDF15 in drug-naive patients with newly
diagnosed T2DM. This effect is positively correlated with lean mass components such as skeletal muscle mass and negatively
correlated with age. GDF15 may serve as a muscle-derived factor mediating the metabolic benefits of exercise, and
maintaining or increasing skeletal muscle mass may help enhance exercise-induced benefits.

[Key words] GDF15; Aerobic exercise; Type 2 diabetes mellitus; Skeletal muscle mass
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