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(), Ak (), =2 (), Kok () 4k, BARIAE AR F &R -TLBAEE T
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[ Ak, FAMEA T AR R B OCHERT B,
K2+ mnl g m 2N R e ks, Hii
SPE SR BRI ERE 2 )8
hgE2E “ABUET YRk, R R 51 &R YA
X, WA EEAEN, SIS REVIMEC . OF
WFoE 7 W, A RIAE AR 1A T T BAT R AR I
IRITRL S % 4, (AR A A WL T A Rr i —
BN, AR, ZBEMSIER . TR 517
TG W ZBES TR AR L R, R BTk fie
AR 2 AR 2 E LR L T AR IR . A9
SKHBEHL . XUE | EATRIT R R, 5 A ik
WAL PR 1S (IMRL) S8 (A R4l 0, WA &
FEYT T DA IAREE IR IARSTRL, IR ILAE X
P2 D RE IR 5 M o3 F ROV Z R eI R, DA
WA ST 10 A ARSI ARAE PR AL AR . ABERY
T 50 M A WL B8 25 K27 TR 5 — R B AR B ZS It
23 (2024-022-01) . #i 7T I B /& BE 2 f1 4> (2024-
099K ) Fz i L B 2 K27 Fff T 2 — = Be AR 1 22 1 2%
(2024-KLS-248-01) it#E, JIFCAEE PRS2k
RIS M- & M (3 - ITTMCTR2025000479) .
1 &8
11—t

T 202443 1 1 H 2202549 J1 8 HAEWHL
e 2 R 2F I A s e . WL S B ML R 25K
“EHE SR — BB AT Z IR RS . ALY A 100
B CHrL B 25 KW m 55 — B Be 58 ] . WiV
B 2251 . WL B 2 R A N R A — EE e 20 5] £
B AT DA MARSE B, H 1 s 1 LR BIRENL A
e 22 BT 2 AR AT R 2, RRZH 501, 53 T 2024 4F

12H 1 HZE20254E 1 A 1 HAERTIL P 25 K20 R
55 TR B R AL 23 20 FF AR 5 07 4 4 e T R 2
20461, ANEEZARA T WU TR L A Y% S
%o RN, BRI BT L B X HE 4 AR A
W& REFREO T R TG L (P>0.05),
o 21 55 B R 2 AR DU R TR i 3R (HAMD-24)
W ™ R SRR FHBUIARZY . BUmAr 2k
Dy b 22 AR RS E L (P>0.05), 541
AN G2 R A G L (P<0.05).
1.2 ¥t

PP AR AE 12 Wi b 1 S B8 B 4 2556 10 JR
(ICD-10) * K CHimpEfs izl S FM S S i ™.
1.3 AR

ERRIZAAUBET I : 1) FFA IARAE 2 WikrifE
Y 10~24 % 15 2) HAMD-24 9F43 % >20 43
3) HEZ MR E N A ML T; 4) ZiXF
WP N [R) B 25 B A [ 45

TR AL 1) SRR TCEN , 4Fl 10~
24 %5 2) HAMD-24 ¥F43 <841, JoAT A G i b it
Wy 3) FE IR BT G R .
1.4 Hpicg

1) FR R AR 05 5 2 4 5 | A 9 4k R M B O
2) GIFRE AT RIRE | U 17 JR B 0 A5 1 RS R
Wi, AIEEL AT . RGN . N R G AR
W 3) WEURBMFLI; 4) JoikRER MRIKG A 4Ny
FE%.
1.5 BIAng

1) " i R i T 48 AN SR He B 42 22 T Tk
PORMCSRA T 2) WRITIRED T8Ik, KikF|
BN WRIEZR 3) Ay W B IR A H

R SUZIAE FLNFIE LA

Table 1  Comparison of baseline characteristics among different groups

IgE| EFfile (5049)) BErII4L (5041) e X IRZE (20 451)) PlE
I, Tt 18. 37+3. 60 19. 34+3. 53 19. 80+1. 82 0. 186
IRTEAEE kg m™, Fs 22.31+5.24 21.72+4. 51 20. 4622. 41 0.316
HAMD-243F43 ) /4%, xss 35.22+7. 89 36. 66+8. 75 — 0. 394
WA, M (Q,, Q) 12 (6, 36) 24 (6, 36) — 0. 129
A YR (%) 0. 407

e 22 (44.00) 17 (34.00) —

JE 28 (56.00) 33 (66.00) —
FUmARZG R F, M (Q,, Q) 1 (0, 2) 1 (0, 3) — 0.673
PESIME (%) 0.036

Hk 14 (28.00) 12 (24.00) 11 (55.00)

/s 36 (72.00) 38 (76.00) 9 (45.00)

H: HAMD-24, PUE/REHIARED; —, T,
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2% [ 47 R A T Fi i v] e AR A5 5 s 4)
BN R, S50 FIW T RS AR 5T T
A, LA ; 5) g R S5 HAb g R
RN
1.6 BLEARE

1) SZRE AR NSO A = 2h 2R
2) DT | e 25 5 0 R DR TG ik 4k 52 58 Bt 1
3) K (ZRZWIKRTERRRR) .
2 A
2.1 AR F*

AR . BEAL. B . BT R BRI
PRI, BEHLF S R 2l Sr Ge i1 A B R T SAS 9. 4 5k
PR, ZARE 1 1 IR Be 2 1 i 20 B
Bt . A3 2005 B EAE THEIUT g5 A 1 WIS
Bhef, BN EE TR IS (5 B N S ST . BT
FIERVERRRIRTE , $AEH TOE S E % 2T
BT R R IR, XTSRS E A, AR
RGN AR S 5IBITHRAE . ANHIBE 4
(R R RS S AEREN

AT LL HAMD-24 4308 70 % Ry 32 245 ey 45
PR ATREAS HEAG B . ARPEAT I IS e 25 L, AT
T X HAMD-24 $F 43 0 24 0 18 29 4 60. 5%, W o=
0.05, KIEHE (1-B) =0.80, RHAMEAEITHE
THRRZImRG R 68, TR R
Bt ) 2 g 2 BT T A H S S0 1
2.2 FsEk

EEIZH BB R — M TC A R 8T (TR T e
WEITHSABRAT, 0.25 mm x 40 mm) . &KJERE
ARG N R IR GBI 2 B Pk .
AR KRR OB L ae osem) . R = (3
M) Kb OB SHRTF . A4, ElECR A
SR 12. 5~25. 0 mm, HASTCE R 25. 0~50. 0 mm,
PEEN R AT R S5 ik B8R, N30 mine AT
ST R BRAER t 32 45— R B POl £ BE I 58 A

AT HIAL . SRR A5 B AR ] A
TEIE R O L RET R (ORI T AR BT AL A PR
INF], 0.25 mm X 25 mm), EFOANHEA R, (UF
Az ARLE ST i v R, BA BT EEE] 30 mine FFIZH
S RENFI A A R 3k, EERIT 48,
121K,
2.3 Z R
2.3.1 E&LRIEA IRITIE HAMD-24 3500853
=BT I =187 5 R AT RTTE % 100%
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2.3.2 RELZEIAF 1) IRITHIG HAMD-24 i
o3, ISR R L NIRRT | R AR B AT
KirhisshiReg | AEE . J%55 . REDL . BRI
s, ARBEEINHT, WRER I
BT 2) WRITERENEA, BTHAMD-24 6 7
R>50% BAEMESRY, 3) RITIREBERMER,
R HAMD-24 S5r <743 B EH I E43% 0. 4) JRI7
A R AR . HAMD-24 143 <20 43K
FERFEGL, 20~3500 B, >335 HEE Y, 5)
YRS A IFY) . AR H 2 EGE T HAMD-24 &
I HT
2.4 MRI# ¥ K&

ER AU EHE T, & AEAMFEHGF
R Ar 5510 41 BB AE TR 5 TR IR (MR 44
SR S Do = ol IS R PN 3 il RSP 6
X T fig A8 Ak B Ah L A T RRAE . IMRI 3R
Siemens Avanto 1. STREZILIRFAFAN TN . ZIEH T
EME, PR GRS T BT i A S ifis ol . F9 4
ZHNF . EEME (TR) 2110 ms, [IEHHE (TE)
30 ms, %907, FLEF 220 mmx100 mm, %4
64x64, KZE K/N3.4 mmx3. 4 mmx4. 0 mm, 25
4 mm, JZHEEO0.5 mm, S0 E 8 min, fMRI
B e e TSk A OE, JFFCHE B SRR Rl 2224
WG (MNI) FRifEZs ], Bl S WS 28 AALLL6 %
DXBEAR . 2 H 116 4~ X (ROT) Ay IfiL 3 48 A 7K 1K
1 (BOLD ) B[] J7 51 -4 1 D) e 14 42 B o R FHER
DUTC X B FIRS 30 LR T IG 22 5%, IFRLk 3 34K
J s . 2 KSR AlphaSim R AL IE
(F R 2R P<0.002, F4LK %1000 K, & 9
FWHM=6 mm) .
2.5 wFEGRAFEN

KA 20 24 fi AT BR2H A2 1805 K 13k 41 15 D
AEAMARAE B T WUET S 25 IE K0 3 ml, 43
i, 7% J5-80 ‘CLRAF. >R Orbitrap Exploris 480
RUTIEAL (FEECH R B AR AR #47 DIA Ty
BEAERAE, WARERHEHRIA R C184E (75 pmx
2cm, 3 pm), BKEE 300 nl/min, 65 min A44) BB
B 1 min ONE % MR 3% F+ 2 8%, Bi)5 51 min
WT+E 35%, 4 min NF+E95%, F-4EHF9 min, &
B 1% DIA 394 75 [ 350~1500 m/z, — IR 73 #E R
60 000, Hx KFEFERFA] 50 ms, RN ERDPPEER,
T RUERE 54 ms, R MS2 1702 1240, #dis
Hi Xcalibur BIFREE . BUUAEUIE £ Spectronaut 18 73
Br, SRR e e B . KEGG il jf & 4
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SIMER A REOESERL, AT BRI/ B3 & 4 11 38 3.1
B, I ggplot2 1 H E LARIEIE, LU B% 44 FR N
PAetr, EAESEECREASR, BRI,
2.6 FRFHLAERIL

WFZE ] W S e SR A N R ok, A48 )3
PR . EER . RTURAM ., RS R SRR
(W Pm . i) CFRAAFERIT AT, A
AT UERE s R AERPA R, FEEEST (A
1R, 25%), JRITEE <24 h, (HAEALFEJS A5 0]
RELGYT; B SRR E S BB EUR AR
VAT YA [EZ S SRR
2.7 HitFEgk

K H SPSS 25. 0 B AT e it i . A5 & IES
AR TR TR AR B bR 22 (Rs) R, N
FU AR FH O RRAS ¢ K56, 2L A] LR FH A ST AR AR ¢
Rrgs, =M BRI 2 224015 AR IES S
AR RS B (U A B0 Fon [M(Q,,Q,) 1, 4l
N M 28 8] L8 % FH Wilcoxon BEFITRG I . /02828 H%
RS . Yo SUIER SR, DL P<0.05 M2ERHA
gt .
3 #R

WFFE L R PRI T 1 B e, 99 il iR
SERL T AFRIRIT M7 RO, Hod 41 Bl T
fMRUFAHE (CEFIZE 20 4], B4t s 2H 21 f51)) , 40 )
SEREL T MG A BT 2RI R 19 ), A
JZH 214510 ) o Ao 2E 1451 BRI i 37 A AR Joi 2 () K 24
NS0T, IMRIERE R B .

7 20 % #0897 /5 HAMD-24 7% 5~ 8 o 5 rb s
BITIG, PRI 49 17 8 35 °F- ) HAMD-24 %43
A0 R R (58+24) % , BT I 21 50 191 £ & Ol (26
19)% , %1234 HAMD-24 PF- 539 73 5 5 T ERCE
HZH (P<<0.01),
3.2 WLAB %7 E HAMD-24 & B F3F 5 & &
R

F 28, IRITHTLL B 5 HAMD-24 45 [H 1
Iy R B R E RIS E L (P>0.05), 5
ARAUIRTTET A, P4 E R R AR AR A L A
. Ktz shiR g . 4T 5> & HAMD-24 553
BIRARYUIRIT ARG, BRI MR AR B AT | % = %
H AR P53 IR BRI TR R (P<<0.01) . RYT
JE AR E A, BRI R A R R AR AL . NI RRERS
BEARRERS . Wi ahiRgs . 4Hs . =ik, AR
0 1] P43 B HAMD-24 8. 70 B A R R AL RFRAR (P<
0.01).
3.3 WMAEEETERER, BRERETNE
TR = EALE LR

BT I BRI R N RN 67.35% (33/49) .
GEffR R 24. 48% (12/49), fBAHHIZH 53510 6. 00%
(3/50) . 0, FFHIZHNZ R S22 38 TR At ol
4 (P<0.01). F3/x, JRITHIPILAL B E R
R ERBHCR L EZ RS FE L (P>
0.05). SA4AIAITHTILEL, JRI7 G 4L B A EE
FOPER RRBHMEREZRYAGIEE L (P<
0.01). JRITFIEALm Lbd, Al 2H v e R A% TR
IZE, TR RCR T ERAET I (P<<0.01).

R2 PIAFHDEIARE B F IR ETS HAMD-24 2% R 7310 B By Hed
Table 2 Comparison of HAMD-24 factor scores and total scores between the two groups of adolescent depression before and after treatment

(53, M (Qi, Q) /xts]

o LR oA

4151 NI 171F £ IB/RAR AL N1 X W I i 5 Kithia ghiR 2 2t 2k
EFRI4L AIFRT 49 7.00(6.00, 9.00) 10. 00(7. 00, 12.00)  3.00(2.00, 4.00)  7.00(6. 00, 8.00) 6.00(4. 00, 7.00)
WIFE 49 2.00(1.00, 3.00)""  4.00(2.00, 7.00)™™ 1.00(0. 00, 2.00)”™ 2.00(1.00, 4.00) ™ 2.00(1.00, 3.00)""
REFRIZL JEY7RT 50 7.00(6. 00, 8.75) 12.00(9. 00, 14.00)  3.00(2.00, 4. 00) 7.00(6. 00, 8.00) 6.00(5. 00, 7.00)
WIFE 50 5.00(3.00, 6.00)" 8.00(7.00,9.75) % 2.00(1.00, 4.00)  5.00(3.00, 6.00)*  4.00(3.00, 6.00)"
251 NN 17 E P = IRk PR TE i R I B FI A 15 JEvi
MM AITHET 49 1.00(1.00, 1.00) 0.00(0.00, 1.00)  1.00(0.00, 1.00) 3.00(1.00, 3.00) 35.22+7. 89
WIYE 49 0.0000.00, 1.00) ™ 0.00(0.00, 0.00)  1.00(0.00, 1.00) 0.00(0. 00, 2.00) ** 15. 0249, 38
PRI JAIFRT 50 1.00(1.00, 1.00) 0.00(0.00, 1.00)  1.00(1.00, 1.00) 3.00(2.00, 3.00) 36. 66+8. 75
HWIFE 50 1.00(1.00, 1.00) 0.00(0.00, 0.00)  1.00(1.00, 1.00)  2.00(0.25, 3.00) 26.90+8. 10V
TE: HAMD-24, DUS/RITHIALRE

a) GARLNAIFRTILE, P<0.01; b) SEFRIZLIEE ] ILE, P<<0.01.
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R3 PLLH D AFMARAE B IG YT RS AR AR
LA
Table 3 Comparison of symptom severity between the two

groups of adolescent depression before and after treatment

(] (%) ]
4151 ] Bl CiY; 3 rhEE IR N
FHRIAL JAUTRT 49 23 (46.94) 26 (53.06) 0
BITIE 49 2 (4.08) 10 (20.41) 37 (75.51)
BEFRIZE JAIFRT 50 32 (64.00) 18 (36.00) 0
BT 50 7 (14.00) 32 (64.00) 11 (22.00)

3.4 B LA A% R4 HAMD-24 ¥ 4 b4k
P2 B I W R G 0 25 B E A8 k. 1)
BA BT R AT A 21 61, (BT 4 18
EIIAZR, FRaiEr B g eh, BT 0000 4 BB 3
HIRYT S5 HAMD-24 553 B RA W 2036 97 H A1,
FLF S LIS T R4l (P<<0.01). 2) %124
B BB AT I 4 28 1), (BT 41 32 1. [
1B, BFEEEA B B 20 R A T i 4 3R
J7 J5 HAMD-24 B2 B4 AR 467 A RaAI, L4t
A TR 4] (P<0.01). 3) /3 <3

Fh 2l Wy g 3 P AT R 20 37 4], AT I 4H 36 41
EI1C/R, fERIF<<3Fhehi &, A1 m 21 i
BT 20 58 VAT I HAMD-24 B4y S48 AR 43697
RUREAR, HEF R A F Rl (P<
0.01). 4) HIF=3F 25 3 el 12 41,
BREFHIE 140, K IDR, HEAIE=3F258 8
Hrb, B AR AT I AR YT R HAMD-24 &
S BEARAIGIT AT FRAL (P<<0.01), T4 3 W 41
FBET R ZH e 22 F e 22 2 L(P>0. 05)
3.5 MmABHFRABIFNER

WF5E I (B 42 5 4 e AN R0 o o )
B rid iz BRSOk ), a3 4 (g
TR BRI R sl i), R IEAT RGN PE A TR AT,
BIRFE MR IT (AR ST
3.6 WAEBEEIIMRI S GbEES AR

Faon, FHRIANEIT R, A ] 2 g
(i L N 1 9 = N S 1wl 1 Pl 1 i DR 2 2
b 1 v/ N T e e 1 S PA 1 B & 1 e B
ZE/ING 6 DX 22 [), A i 25 5 220 /NG 7h DX 22 ]
HDIfeE IR g (P<0.002),

TE: A, BRARET ISR AUREE AT AL RS B, AFZSIBCA SRR AU R AT I AL s ¢, A IF<3Fhzadiy
FF T ZH AUBAT R 20 Le# s D, 4337 =3 Fh2GWp a6 il I 4 AU R 20 LL# s HAMD-24, JUSRIFHIAR R
a) RN ALIRIF A S, P<0.05; b) {BEFHINEAIRYYRIG S, P<<0.05; o) RN ALiAYT IR S B T

HiRITIa i, P<<0.05,

B ALE AAEIARAE 6T RS G I 25 DU ALY HAMD-24 8.5 HEAs

Figure 1  Comparison of HAMD-24 total scores among subgroups regarding concomitant medication status

in the two groups of adolescent depression before and after treatment
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R4 FHRIATE DA IARAE B IR T RIS I X D) REE A AL

Table 4 Changes in brain functional connectivity before and after treatment in adolescent depression in the acupuncture group

MNI A&7 2 /mm

MNI A&7 2R /mm

ik X ik X P
X Y Z X Y v
A g i ] -38.65 -5.68 50. 94 A ] 16.29 -66.93 -3.87 0.001678
A £ 257 52.65 -6.25 14.63 AL T [l -36. 36 ~78.29 -7.84 0. 000977
A [ml 16.29 -66. 93 -3.87 e e e 41.43 -25.49 52.55 0.001678
A [ml 16.29 -66. 93 -3.87 A L e 58.15 -21.78 6. 80 0.001190
2 e g ] -38.65 -5.68 50. 94 AL A 38.16 -81.99 -7.61 0. 000488
A 52. 65 -6.25 14.63 eI 6 X -22.00 -59.00 -22.00 0. 000389
i 29.23 -19.78 -10.33 Ze /NG 7h X -31.00 -60. 00 -45.00 0. 000977

RS BRI DA VARIE LG RS I X D RE I A Al

Table 5 Changes in brain functional connectivity before and after treatment in adolescent depression in the sham acupuncture group

MNI 2845 R /mm

MNI A&7 22 /mm

i X o X P
X Y V7 X Y V7
Ul -14.62 -67.56 -4.63 ZEMAR:AR m] -31.16 -40. 30 -20.23 0. 001762
eI 8] -36. 36 -78.29 -7.84 e £ el -44. 14 -60. 82 35.59 0.001953
Ul | -14.62 -67.56 -4.63 AR i ~7.24 -56.07 48.01 0. 000879
gz et 9.98 -56.05 43.77 TNk 7h X 34. 00 -63. 00 -48. 00 0. 001465
ALk 15 24.29 -80. 85 30. 59 F /NG 7h X 34.00 -63. 00 -48. 00 0.001953
Ze MRS e -53.16 -20. 68 7.13 AN 8 X 26. 00 -56. 00 -49. 00 0.001953
Ao £ 1l -44. 14 -60. 82 35.59 AN 8 X 26. 00 -56. 00 -49. 00 0.001221
AR I Ry ) 50.20 14.98 21. 41 paplidny 13.51 -79. 36 28.23 0. 000854
FNA R (= AAE) 50. 33 30. 16 14.17 ZEMiZ 1 [n] -55.79 -33.64 30. 45 0. 000891
e 5 555 -47. 16 -8.48 13.95 IR 4-5 X (A5 1) 18. 00 -43. 00 -18.00 0. 001709
i 39.02 6.25 2.08 J N 51 4-5 X 2.00 -52.00 -6.00 0. 000488
i 39.02 6.25 2.08 N1 6 X 2.00 -67. 00 -15.00 0.001953
T TG . i 44.22 14.55 -32.23 Z N1 8 X 2.00 —64. 00 -34.00 0. 000122
25, AR IAYT IS DI RE 1% 4 i 0 A X FAM162A, FAM49B., HADH., HYOUI. LSM3,

A48 A 7 0] 55 2 AR AR ] L 2 SR P 22 [ 114 3%
e, VAKATO/INGG 7h X 547 LR T . A Ak -
] 2 [A] A 74 5 ) BB 422 R AU A s DX A 456 A I8 T
[l (S3EER) SAMMZ B AR, AN S
TR S AN 4-5 X Z 8] 3% (P<<0.002).
3.7 B2 RERFEGRATHINER

X R BT BEZH 20 4% . EFHIAL 19 . B4l 2
2191 3230 LT FEAS HEAT 8 1 BT 2 A, AL
Wil 627 S RIKEN, Hh241 4T, 413
A I (P<0.05 Hllog,FCI>0.58) . GI7HIF 1L
Whon, FHRAIt%ER T ERRREN, H
R 7 R IR 604 EREF A 2 M e 26 4
ERFREA, HP EE74 . TR 194 (P<0.05
Hllog,FCI>0.58), 7E5IMABKEFHOCIH) 22 H 8 H T,
AT R AT 24 MR 22 R RIS (P<0.05), H
21 ANEE T, 4 %8 ACSL1, ALDHI6AL,
ATP5F1D. ATP5PB. CD8A . CNBP, CYC1., DDX3X,

https://www. cnki. net

MANF . MLEC . NARS1. NDUFA 13, PSMC6., SDHB,
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Figure 2 Comparison of key differentially expressed protein levels between healthy controls

and adolescent depression in the acupuncture group before and after treatment
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Figure 3 KEGG pathway analysis of differentially expressed serum proteins between healthy controls and adolescent

with depression in the acupuncture group

RO . AR AR AE) MHOCHE BN . B 3BR, B L L RIS (RIE2T - RIE) =

S ZHLFB 5 10 ol 2B AT P 7 K AT CHE R Z AR PG T O A, BT
(BRI IR, FLET IR 4 LR L B 3 A A Fr, TIRE T Z IR, A, AR

o O, RTEETHR, 22 BpeE S . IR, &
¢ we BRI, EH, AR TGS, kAR e

A AARAL & Hh R “HRIE” YWk, SAT. %%Hm,ﬂmﬁwﬁﬁ%ﬂ,H@EMHMK

HEFIR https://www. cnki. net



RRE PRI

F E 2 E 20264 9 AL 67 B4 17 M Journal of Traditional Chinese Medicine , 2026, Vol. 67, No. 17 - 1865 -

JU, BABHVEA, BrenitDhae e, W R A
QUEYATCAR - ABUE) rhfgih “AB R 2, BRAA
P, EMIR . BATSH BRI Ak 7O
IR SRR Y, EEERMEL . Ha
FVE WK 767 & D AEAAREE , ITHEEE I . M
BOENG . SRR, MeEE A ERE R
w, BEIREERT . JEoT . MRS EEER. B4
MR, MEHZ S, BRI G . R
fis EREEA TRKIEA T L, piE BAE R
PUARHF AR UESE 1, B A B B A ] N e i - 1
- AR, oo AR B R B AR AT
Ho K RIFEEI, RoiFRANEEE G N
Klgougs, Nksess GE TR4ENk, #IG.0FRE
W, AT SEMAEAR; R HCAEA TS
I, BLETE . RIREHEIEE , DI Bz 5,

A I RI TR . AR T g S A o+
A = ANZE, RERNGYT R A AR AE A1 AR
TEHAT TR . FERIRITRO T, 45538 WoRE
2 5 B AL 3 R TR R B AR s, $m
s 1 30 AT R AEAE — 8 RN . BT RT3
HAMD-24 PF- 73 I 73 3 10 2 TR 4, 2
B IRARARAL . NIRRT . BEAR A . KAz
BRGE . A, PRI AT e HAMD-24
RO YIARET R AR, EFRIAIN A% iR R
o TR AT RIZE U6 AT Ak A TR A
il B XA I WA T LI, fEREEIFY
YIRNG I <3 M2 Wia sy s 50T BRI IR R 4R
I HAMD-24 S5 BCEAE T o [, a4 A4
VO RPN REE, UL 2R

FE A M T RE T I, AMRT 45 51 S 7R 1 3fil )
X475 2 55U 0 AT S iR 0 4% 1) 3 i 3 2 e A I Y AR
o BRAEAFSE ' 3R, & AR IIARAE 8 3 76 1 A
LTS KNI S ik X AR D BB R o ASEE
R, ERARYT G Z W X T Re i e R, £
R Tml v g i [ B b I A5 I, /NG 5 0 2%
RGN X Z [0 ) D RE IR & AR oAy, bR
b5 /N -1 % R 505 51 4 WA A AR T
AH—Z, TR B IR e 1 R R ) A 28 L i

FESNE TR, M A R WoR, B
ST AT T A O AR 1R K, B BT A
Rit—R, FRIEARN2ZEREN TR ETH
RTINS LB IR AL AR DG I, 4R
B DR TR R BAH SC SCHR A 1 A R, B
FREYT G K bR Y, SDHBFINDUFAL3

https://www. cnki. net

RE KA L FAZ 3B AR G E 1, HYOU1 Al MANF
SRy VA S5 90 7 AR DG AR L AR A 0 TT e A T R
SR B S 2 B R BT ARIE T o

ZE b, EFT 2 R T A AR IR AE B I
PRAEIR , P DL H R A B 95 e bR 14 el A kg 5%
W, HAeveschr . HALHI R RE -5 57 ik ) e W 2%
e SURINb- AN e RNV P ERS 2N SR Tl R
PSRRI RE L PR T 090 R 38 R A R A S % el i
AR B RAE RS 560 ARBEFARAEAE—E R
BRE, —Jrim, 28 AR IARAE FA T 2 IR R
Wi, Lo He e v, fd R R 2 5 R A R
SVCRE, WRESIA—E IR mY; S —Jrm, R
SR FHANE 5 K R B R R X BR, TSR B —
LRI, 7T RE -5 RIS | & 1 ph 28 K
BRI A e, [FIRE, OCFE BT R AT
i, ABFFETERE T B BB R 56 0 5, (HAHT
ST AR 15 il e KRR AR T R A R
1) SR T 2 Bk 22 BT MR AT 2 F, AN
VERR P 5 BTl — 3 2) i E g e S m <
WAl s BN iR T, B Z R G TT
WRERIIAEE; 3) WAL E IS, FIRIT BN, R
T HAURT 205 B o RORAFFE vl i KA,
JEEs A VCEC BT s oy ik, AR AL ] e
PEIERASET ILAE L
2% 3k

[1]Gijzen M W M, Rasing S P A, Creemers D H M, et al.
Suicide ideation as a symptom of adolescent depression. a
network analysis [J/OL]. ] Affect Disord, 2021, 278:68-
77. https ://pubmed. ncbi. nlm. nih. gov/32956963/.

(200 AR T B & DA A ) RS 41, o
PR 22 e BB A £ AR 2 e s B 4
2. B YRS A BA e ()] dbath
B2 R4, 2024, 47(6) : 874-888.

[3]Lee K H, Shin J, Lee J, et al. Measures of connectivity
and dorsolateral prefrontal cortex volumes and depressive
symptoms following treatment with selective serotonin reup-
take inhibitors in adolescents [J/OL]. JAMA Netw Open,
2023, 6(8): €2327331. https://pubmed. ncbi. nlm. nih.
gov/37540512/.

[4]1sacsson G, Rich C L. Antidepressant drugs and the risk
of suicide in children and adolescents [J]. Paediatr
Drugs, 2014, 16(2): 115-122.

[SJAnagha K, Shihabudheen P, Uvais N A. Side effect
profiles of selective serotonin reuptake inhibitors: a cross-

sectional study in a naturalistic setting [J/OL]. Prim Care



+ 1866 -

‘{’ & 2 & 2026 AE 9 HEE 67 55 17 B Journal of Traditional Chinese Medicine , 2026, Vol. 67,No. 17

Companion CNS Disord, 2021, 23(4) : 20m02747. https://
pubmed. ncbi. nlm. nih. gov/34324797/.

(6148, 4L, Fa=t, 55, 2561 (T DA ARAE B
th A I )i SRR ) 22 vhn BV 5T (], s g
w5, 2023, 64(13): 1351-1358.

(7] ERuls 42 230, X, 48 BT ICRC 4 iy £ G YT
TARAE BEAL XS B0 1 o pr ()] B ek, 2022,
63(16):1538-1546.

[BIEER M R 2o g2 MERIREAT 2 I S 5t T M. 5
O ST/ UE <SS AN T S S | e | 1 N S
Jikt,2015:181-225.

[T A A1 ZL . 1CD-10 K5+ 5 A7 A BRfig- 732 « i PR i
HeWE A M) B E AR EMAR, TR, 5, 5%, deat:
NERTUA: R, 1993 :84-90.

[10]Sawyer S M, Azzopardi P S, Wickremarathne D, et al.
The age of adolescence [J]. Lancet Child Adolesc Health,
2018, 2(3): 223-228.

[1LJEEHE, W22, 0k A, 45 TR E I B L IR T 5 41
TABAE (G R BIF 5T [T ], B2 340, 2017, 23(2)
67-68,71.

CI2J B 7 AR G | fa B ik, 55 . o B T Al ose 5 51 %
T R P WAL AE B R B 5Tk [V PR AR,
2023, 64(9): 890-895.

[lﬂCarpenter L L, George M S, Navarro N, et al. A novel
home-based, combined occipital and trigeminal afferent
stimulation therapy for major depressive disorder: efficacy
and safety results from a double-blind multicenter ran-

domized sham-controlled study [J]. Brain Stimul, 2025,

18(5):1695-1704.

[14]T/CAAMS 0002—2022 FFHi Il RWF 52 A B 130 5%
MEs].

[ 15 ] Tanahashi N, Takagi K, Amagasu N, et al. Effect of
acupuncture stimulation on rats with depression induced
by water-immersion stress [ J/OL]. Neurosci Lett, 2016,
618:99-103. https://pubmed. ncbi. nlm. nih. gov/26940241/.

[16]Wang L, Hermens D F, Hickie I B, et al. A systematic
review of resting-state functional-MRI studies in major
depression [J]. J Affect Disord, 2012, 142 (1/2/3) :
6-12.

[17]Zhu X, Yan H, Zhan Y, et al. An anatomical and con-
nectivity atlas of the marmoset cerebellum [J/OL]. Cell
Rep, 2023, 42(5) : 112480. https://pubmed. nchi. nlm.
nih. gov/37163375/.

[18]Li Y, Liu Q, Su J, et al. Mitochondrial electron trans-
port chain gene-based prognostic model identifies SDHB
as a key regulator of low-grade glioma progression and
therapeutic target [J]. Cancer Cell Int, 2025, 25
(1):343.

[19]Kovaleva V, Yu LY, Lvanova L, et al. MANF regulates
neuronal survival and UPR through its ER-located recep-
tor IRE1a[J/OL]. Cell Rep, 2023, 42(2):112066. https://
pubmed. ncbi. nlm. nih. gov/36739529/.

[20 ] M5z, bk, 158, % . Z£T CONSORT 15 TIDieR-
Placebo P14 2 JE B RIIE ¥ i Sk T BE AL 0T 1R 536 7 SC
TR e [ ], AR BOR - BE 25 A AL, 2023,
25(5):1623-1636.

Clinical Efficacy of Acupuncture in the Treatment of Adolescent Depression and Its Mechanism Revealed by
Functional Magnetic Resonance Imaging and Serum Proteomics: A Multicenter, Double-Blind, Randomized
Controlled Trial

LI Lihong', ZHANG Peiyun’, CHEN Xingyu’, HAN Lu’, LIANG Fengling', Cortés Jesus M.’

1. The Second Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou, 310005; 2. The Second Clinical Medical
College, Zhejiang Chinese Medical University; 3. University of the Basque Country, Spain

ABSTRACT Objective To evaluate the clinical efficacy of acupuncture in the treatment of adolescent depression
and to explore its potential mechanisms based on functional magnetic resonance imaging (fMRI) and serum pro-
teomics. Methods A randomized, double-blind, sham acupuncture-controlled trial design was conducted. A total
of 100 adolescents with depression were enrolled and randomly assigned to an acupuncture group and a sham acupunc-
ture group, with 50 participants in each group. In addition, 20 healthy subjects were recruited as healthy controls.
Participants in the acupuncture group received acupuncture at Baihui (GV 20), Yintang (GV 29), Zhongwan (CV 12) ,
Qihai (CV 6) , bilateral Tianshu (ST 25), bilateral Neiguan (PC 6 ), bilateral Zusanli (ST 36) , and bilateral
Taichong (LR3). The sham acupuncture group received intervention using a blunt placebo needle without skin pene-
tration. Both groups received 30-min treatments three times per week for 4 weeks. The primary outcome was the reduc-
tion rate of the 24-item Hamilton Depression Rating Scale (HAMD-24) score. Secondary outcomes included changes

in HAMD-24 scores before and after treatment, covering nine factors (anxiety/somatization, cognitive impairment,
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sleep disturbance, psychomotor retardation, hopelessness, fatigue, weight change, diurnal mood variation, and sui-
cidal ideation) , response rate and remission rate after treatment, and symptom severity before and after treatment.
Subgroup analyses of total HAMD-24 scores were performed according to concomitant medication use and the number
of medications taken. During the study period, all adverse events were monitored and recorded to evaluate safety.
Patients who volunteered and met the eligibility criteria for imaging examinations were selected to undergo brain fMRI
scanning and serum proteomic analysis to investigate changes in functional connectivity among brain regions and differ-
ential proteins. Results A total of 49 participants in the acupuncture group and 50 participants in the sham acu-
puncture group were included in the efficacy analysis. Among them, 20 participants in the acupuncture group and 21
in the sham acupuncture group completed fMRI scans, while 19 participants in the acupuncture group and 21 in the
sham acupuncture group completed serum proteomic analyses. After 4 weeks of treatment, the mean reduction rate of
HAMD-24 score in the acupuncture group was significantly higher than that in the sham acupuncture group [ (58+
24)% vs. (26£19)% , P<<0.01]. Compared to baseline, scores for anxiety/somatization, cognitive impairment,
psychomotor retardation, and hopelessness, and the total HAMD-24 score significantly decreased in both groups. In
addition, the acupuncture group showed significant reductions in sleep disturbance, fatigue, and suicidal ideation
scores (P<<0.01). After treatment, the response rate and remission rate were 67. 35% (33/49) and 24.48% (12/
49) in the acupuncture group, respectively, significantly higher than 6. 00% (3/50) and O in the sham acupuncture
group (P<<0.01). The proportion of participants with moderate symptoms was lower, whereas the proportion with
mild symptoms was higher in the acupuncture group than the sham acupuncture group (P <<0.01). Among those
receiving acupuncture alone, acupuncture combined with medication, or fewer than three medications, the total
HAMD-24 scores decreased after treatment in both the acupuncture subgroup and the sham acupuncture subgroup,
with significantly lower scores in the acupuncture subgroup (P<<0.01). During the study period, four mild adverse
events were reported, including one case in the acupuncture group and three cases in the sham acupuncture group;
none of these events affected the continuation of treatment. fMRI results showed that acupuncture enhanced functional
connectivity between the prefrontal cortex and cerebellar-limbic system-related brain regions. Proteomic analysis iden-
tified 24 differentially expressed proteins associated with acupuncture treatment, mainly enriched in pathways related
to neuroinflammation and energy metabolism. Conclusion Acupuncture can significantly improve depressive symp-
toms in adolescents with depression. lis therapeutic effects may be achieved by modulating emotion-related brain
networks and regulating pathways associated with neuroinflammation and energy metabolism.

Keywords depression; adolescents; acupuncture; functional magnetic resonance imaging; proteomics; randomized

controlled trial
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