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[HE] BR BHiITEEEHE8 £ LAY % 5 IR (post-stroke depression, PSD) iR REVE ALK . Ak R
BEALNT IR IS, 0 AR P B 245 K 2458 — IR BE B i 7~ BHPSD A E 6251, e ti2 Y 5 IR FEAILL < 15 X AL (3141])
B (3145]) o PILH Y2 HERIEY T, W BT o, 120 -8 41 R &l BA AR £k, JayTe il . EEES)R
FRBR N 243U IR WA AR £ 3R (HAMD-24) 853 RS bn 46 26 [ = 37 THAE B Be4e i 3 (NIHSS ) 9141 . Barthelff
B AME MR A miR-223-3p e ik i S LI NLRP3, IL-1B. IL-187KF. 58 1I7)5, ilIe 4l & e bR Ea T AT
st (11P<0.05), H.ECE R Y00 T IR (141P<0.05) : HAMD-24 4343111 (17.87+3.90) 43[4 5 (13.0443.55 ) 43; NIHSSPE43
H1(23.29+6.74) 4314 5. (9.97+5.81) 43; Barthel #8451 (32.29+£5.37) /371 2. (87.13+6.82) 43; miR-223-3pF 35 H10.29£0.077F &
0.98+0.21; NLRP3 1 (65.84+7.16) ng/L[% % (49.56%4.89) ng/L; IL-1pH1 (43.92+7.25) pg/mLF% % (22.24+4.76) pg/mL;
IL-18H1(30.70+4.13) pg/mLF& % (15.40+3.09) pg/mL, 51 Wl IRHL EH kT e EPSDAF WL YIRE, HpLH v aES L
PHmiR-223-3pFeik . MHINLRPIJSAE/IMATE AL . Y8/ TL-1 BFIIL- 1845 480 P T-BEMCA 5, T SRAMARIER .

[£4237]1 miR-223-3p  NLRP3  IL-1B  ZHUSHIAER  S@BRAR Ek:

Tongdu Zhiyu Acupuncture Improves Post-Stroke
Depression by Upregulating miR-223-3p and Inhibiting
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[Abstract] Objective To investigate the mechanism of Tongdu Zhiyu acupuncture in the treatment of post-stroke
depression (PSD). Methods A randomized controlled trial was conducted. Sixty-two PSD patients from the
Department of Brain Disease, the Second Affiliated Hospital of Anhui University of Traditional Chinese Medicine were
enrolled and randomly assigned ina 1 : 1 ratio to a control group (n = 31) or an experimental group (n = 31). All patients
received basic treatment. The control group received ordinary acupuncture, while the experimental group received
ordinary acupuncture combined with Tongdu Zhiyu acupuncture. The treatment period was 8 weeks. The primary
outcome was the total score on the 24-item Hamilton Depression Scale (HAMD-24). Secondary outcomes included the
National Institutes of Health Stroke Scale (NTHSS) score, Barthel index, peripheral blood mononuclear cell miR-223-3p
expression, and serum levels of NLRP3, IL-1f, and IL-18. Results  After treatment, all indicators in the experimental
group improved significantly compared with baseline (all P < 0.05), and the improvements were significantly greater than
those in the control group (all P < 0.05). The HAMD-24 score decreased from 17.87 * 3.90 to 13.04 + 3.55; the NIHSS
score decreased from 23.29 + 6.74 to 9.97 + 5.81; the Barthel index increased from 32.29 + 5.37 to 87.13 * 6.82; miR-223-
3p expression increased from 0.29 * 0.07 to 0.98 £ 0.21; serum NLRP3 decreased from (65.84 + 7.16) ng/L to (49.56 +
4.89) ng/L; IL-1f decreased from (43.92 + 7.25) pg/mL to (22.24 + 4.76) pg/mL; and IL-18 decreased from (30.70 * 4.13)

pg/mL to (15.40 + 3.09) pg/mL. Conclusion Tongdu Zhiyu acupuncture can improve neurological function in PSD
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patients. Its mechanism may involve upregulating miR-223-3p expression, inhibiting NLRP3 inflammasome activation,

and reducing the release of pro-inflammatory cytokines such as IL-1P and IL-18, thereby alleviating depressive symptoms.

[Key words] miR-223-3p NLRP3 IL-1P
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Post-stroke depression
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fiirs WU BHLZAE i XUt . XURF; JiF'BF =5 k8 UE ' iy . T
KR e BB M s A7, W R RS EE . &
] B % 7 ) S 0. 558, 1335 A8 0IR/ min Ml R 45 7
2 min; PIEE | BN ) 597 Tl &bH0.55F, $88 F- 1 A
E0.25F, $RFE Y NG BT TERI0.5°F, SRAE TS b
B B Kb E 0.5, IS Sk A S Sk 2
30°ffHEET, iz FHAAR LR . T AR Al R AR R LA
JEL P B R B, R AR RS XA T3, BRIR
VL2 ~ 34, B . i X A3 B 5130 min, 1
AR IR . B HIRYT LK, B AT 6 4. IRE L d, HHRY7
8Ji.
1.4 WMZEISHR

F L R bR R FTHAMD- 24" S4B 3 AR A&
R R i AR KA L AR | B AR | 4
R R o VPRI < 847 N IEH,
8 ~ 2053 MR FEIAR, 21 ~ 3553 A AR, > 355 R H
AR, PP, S IR AR R

WRELLE R 46 A (D 26 [ [ 57 T AR AR 5T e A4 Hh i 36
(National Institutes of Health Stroke Scale, NTHSS) #-43""",
PR YUK BEOL, WUEF ., . -GS g Rk
PH AT TR L M B R 2 L 1R 25 T RE R
JE, Br4258, 1~ 450 NERE, 5~ 1557 I EE, 16 ~ 2041
N, 21 ~ 4247 R EE; QBarthelFH M, VAL H A
I FPERE T, AR R A N TAE L i, YR OF
HATHE (50 m) o AR, ZEAC . RAE g i) B/ IME s il 3
10331, S44310043, £5-43 8 = AR 16 [ BEAE 77 Bkag; SR E i
B A I miR-223-3p ik milll ", TE R 2 R AR 8
HHMERRIK AL, 432540 I SR AN L, SR B Trizolik 42
HURRNA, 355 580 cDNAJG HEATPCRY 1, 2 254k H
94 CHIAENE3 ~ 5 min, P HEIEIRL) (35+5) MIEH, A14EE
P 1B KL FEAH (7 ~ 10 min), W 7500520 98 % & &
PCREGALN, AU NS, K 27 YL THR AN F ik

B, 51 FS 01 @IMENLRP3, IL-1B., IL-187KF-
SE , 3T IR H e SR AR R S R AN A K O, 53
1, R ARG G 8 T B2 (enzyme-linked immunosorbent
assay, ELISA) K, J™ 4 4% FRELIS A & (L 1A Af A=
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EEE

%1 qRT-PCR3|41F7I
Table1 qRT-PCR primer sequences

Gene Primer Primer sequence

miR-223-3p Forward 5'-GCGCGTGTCAGTTTGTCAAA-3'
Reverse 5-AGTGCAGGGTCCGAGGTATT-3'

93 Forward 5'-CTCGCTTCCGCAGCACA-3'
Reverse 5-AACGCTTCACGAATTTGCGT-3'

1.5 #FitFEH*

K FHSPSS 26. 084 HEATGE 143 BT o T i BB (AR
1% . HAMD-243F5058) f5 & IE A0, LLx + sk, 2]
OB RRTT R 25 (8 Lo AR I ST AR AR ek 555 THECTERE
DA (%) ik, R RS . P<0.05 S5

ZHR

2.1 FAPSDEFRTAIEIBRELLE
PIZHIR YT TR HAMD-240F 53 25 {H LUK, 225 A geit
FR(P<0.05), Wik,
®2 WABITRIEFHAMD- 2435 b (n=31)
Table2 Comparison of HAMD-24 scores before and after treatment

between the two groups (n = 31)

Group Time point HAMD-24 score

Control Before treatment 18.47 +4.33
After treatment 15.38 £ 3.86
Intra-group difference 3.09 £0.47

Experimental Before treatment 17.87 £3.90
After treatment 13.04 + 3.55
Intra-group difference 483+035

HAMD-24: Hamilton Depression Rating Scale. "p< 0.05, vs. intra-group

difference of the control group.

22 THEPSDEERITAIEHAINBELLE

PR YT H T NTHSSPE4> 25 (8 LU 8, 22 %A Giit
X (P<0.05), W3,
2.3 FLHPSDEE ST AT G Bartheli5 # tb 32

PIZHIRYT TG Barthe R A2 (H LR, 22 7 A Giit
=X (P<0.05), W34,
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%3 WEBITHIENIHSSIES LLE (n=31)
Table 3 Comparison of NIHSS scores before and after treatment

between the two groups (n = 31)

6 WABFTBIENLRP3IL-1B.IL-187KFLLE ( n=31)
Table 6 Comparison of NLRP3, IL-1, and IL-18 levels before and after

treatment between the two groups (n = 31)

Group Time point NIHSS score
Control Before treatment 23.75 + 6.46
After treatment 14.35+6.99

Intra-group difference 9.40 £ 0.53

Experimental Before treatment 23.29 £6.74
After treatment 9.97 +5.81
13324093

Intra-group difference

NIHSS: National Institute of Health Stroke Scale. " P < 0.05, vs. intra-
group difference of the control group.

*4 WABITETEBartheiEEILLE: (n=31)
Table4 Comparison of Barthel Index scores before and after treatment

between the two groups (n = 31)

Group Time point Barthel index
Control Before treatment 39.35+5.25
After treatment 71.32 £ 6.53
Intra-group difference 31.97+1.28

Experimental Before treatment 39.29 £ 5.37
After treatment 87.13 +6.82

47.84+ 145

Intra-group difference

Barthel Index: a scale for assessing activities of daily living. " P<0.05,vs.

intra-group difference of the control group.

2.4 WZHPSDEE G TRIEmiR-223-3pFRiIAE L
PALIAIT AT fE miR-223-3pRik i 2l L, 2 7A
Gt L (P<0.05), L5,

£5 FABTHIEmMIR-223-3pRIABILE (n=31)
Table 5 Comparison of miR-223-3p expression before and after

treatment between the two groups (n = 31)

Group Time point miR-223-3p

Control Before treatment 0.27 £0.05
After treatment 0.56 = 0.08
Intra-group difference 0.29 +0.03

Experimental Before treatment 0.29 £ 0.07
After treatment 0.98 £0.21
Intra-group difference 0.69 +0.14"

Grou Time point NLRP3/ IL-1p/ IL-18/
P P (ngL)  (pg/ml)  (pg/mL)
Control Before treatment 66.25+7.09 4344 +6.23 31.36+4.27

After treatment 59.38 £ 6.17 30.91+£5.16 22.50£3.57

Intra-group difference 6.87 £0.92 12.53+1.07 8.86 £0.70

Experimental Before treatment 65.84+£7.16 43921725 30.70 £4.13

After treatment 49.56 +4.89 22.24+4.76 15.40 £ 3.09

Intra-group difference 1628 £2.27 21.68 +2.49° 1530+ 1.04°

" P<0.05,vs. intra-group difference of the control group.

2.5 FZAPSDEE AT RI/ENLRP3, IL-1B. IL-187K F Lb 4%
PIZLIGI7 TG NLRP3, IL-1B. IL-18 251 [L4X, Z 57
YA G242 L (P<0.05) . W6,

" P<0.05,vs. intra-group difference of the control group.
3 itie
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HORM A R, miRNATE i A= b A HL A4 H 2532
FETE, miRNAYEHAESMISRNA, ] i 1o #2595 18
) SRR TR B R AR . — T 2 D AR AT R,
1E863 " miRNAH, 62/7E Z A6 Flope i (A fiifiz . J iR
R ZRMEMALIE) 33k T, Hfhsa-miR-320d7F
VIRREEG H— 20 34, 4278 miRN A AT B8 i 3ok 46 0 1
25 2R & . AN, JEFF miRNA PR H A e
1R, ELFESRIE | O LA B AR s Tl I R 7 2
YbREY), miR-217EFL I . 4590 X R PR AL AE
TR FA ™, I, miRNAST SR 4 e Mo
R VB AEJRYT HL5 o AE Chen S5 ST Y, miR-223-
3pZ S FA5 515 555 200 50E RNt 72, O
TEAHINLRP3 SR/ IMATE th A SR HEAEH] . TERIER
N, miR-223-3p ELAT 671 ] 81 T fik, wT 400 etk 40
Ji T 4 45 S A L P 2o B AR Y. NLRP3RAE /N
IR —FZEAE G, FR0E I E B FAE o R
K (PAMPs) a5 17340 % 738X (DAMPs) fii ¢ , 38 328 15
FENLRP3F G 048 S R R Ak, T LASCRE SRR, JE
K H R H BE-1(caspase-1), #EILAE R 40 AE H F1L-
1RAITL-18 1 LA S L™ s AEDARAE (5 b, Lk 4n i
PR AN AT 45335 il 28 JC T RE, 38 T J80TG /DM S 200, K 39
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WFFE % TR, ARAE 5 2% NLRP3 48 4% /M K - Bt 15 in T
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45 (IR INAE, FImiR-223-3pFKik, MimiR-223-3p X
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R, IR FHAYT IS miR-223-3p 72 ik Ik B I 25 X 1A

2, HNLRP3, IL-1f. TL-18/K 343697 A 2 A%, 32
N CTRBHAHR B AT S IR PSD AR I 28 S E
N, BEIAREER . SR TR K HH A TGRS . AL T
AESE, " BAHR R A A 2 L R S R
il TLR4/NF-kBARAE {5530 %, MR X miR-223-3p Ay 5%
O, A A L i E A S AUmiR-223-3piEid 5
NLRP3 mRNA 3 -UTRX R - PE45 G, 165 5 Ja /K F-4
HINLRP3 8 [ (4 §H1%, DA T BHITNLRP3 4 AE /IMA ) 41 25
5354k, W R HFIL-1B, TL-18%41E 48 T BRI, FHsz
AN BB, S 2 S B U Eh T i AR B /R R L
TERRR 7,

Zi LR, “SEBHAAR B T BE PSD AR H I 4
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SIS IR KA, PR 2 Tl | KA B
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