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BRENTERAIEZFEY 5- RBRBBEIUNFIFXE D £
FNERIE B & A HE R ZE U R AL S T RERY 72
HEIE, A, TRE, RS, TR
(R R % T EBEEE D IR, R 2T 570206)

[ =] B IR0 B 9T IR I G S PR -2 A R A B ) 7] (selective S-hydroxytryptamine reuptake
inhibitors, SSRIs)XJ A AFMAIAE B & A MlUIE IR 2 i SR At S INRE M2 I . ik #EI20204F
LH 220214 12 ] 1 R4 %7 B2 BEMOIR B 90 5 5 A AR HIARAE £8 5 M F 98 0 4, #BEDLER 3R 0% 1
BEAL %) MR S8, Bpdlashl. X MR T LISSRIsTRYT , WAL L SSRIsTA YT FEat L1 A &
B3, R PHIERITRL, ?éﬁﬁﬁfﬁ?ﬂ%K@Jﬁﬁﬂﬁﬁ%%@(Hamilton Depression Scale, HAMD—24)ﬂ7‘
a5 MR FIFE 2T BE & 3 (Personaland Social Performancescale, PSP)¥F43 . I 4554 715 % (Emotional
Intelligence Scale, EIS) P43, AT BE [ £ 56 - A 43 (Trail Making Test-A, TMT-A) A . BF
rﬁi-ﬁﬂﬁfﬂﬂ%ﬁ(Digit Span-Sequential Order, DS-RO) P4y 4k I 56 -BHR 43 (Trail Making Test-B,
TMT-B) ], 113 5-F2 )% (5-hydroxtryptamine, S-HT) . IL7 HANAEAZ-6(interleukin-6, IL-6) .
Ji 988 R AL Fl F-a(tumor necrosis factor-a, TNF-a) . [iFIE#M 455 57 F F (brain-derived neurotrophic
factor, BDNF) . E’fﬁﬁ%‘@?ﬁ}ﬁé%%?(glial cell line-derived neurotrophic factor, GDNE) K,
SRR . WAL TR S A AR B s TN IR 2H (93.33% vs 77.78%, P<0.05). WLEX41IAY7 JSHAMD-24
W AR T X IR, PSP, BISTE /- B 8 w5 (4 P<0.05) . X IRAIAA L, WEELIGTT 5 #Y
TMT-A. TMT-BfHI B4, DS-ROVESFH & (¥P<0.05). MELLH AT )5 MIFBDNF ., GDNF M Ifil 3¢
S-HTZKFBI W & T4 BRAL, IS IL-6 . TNF-aZK PN AR (¥1P<0.05) . &ik: A FizshyTikiks
SSRIs ] A & & fiff 5 D AE AR IE [ A RS plE R, el HoAL s ThaE . IAIhEE, 4R & S-HT & E 5
PRIk S 5 i SO mT A H & H97 sm pL il o
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Abstract

Keywords

IS AE 2 DL DA 15 4 Oy T BEAE 6 1 e R

Objective: To explore the effect of aerobic exercise therapy combined with selective 5-hydroxytryptamine
reuptake inhibitors (SSRIs) on the remission effect of psychiatric symptoms and social function in adolescent
patients with depression. Methods: A total of 90 patients with adolescent depression admitted to Hainan
Anning Hospital from January 2020 to December 2021 were randomly divided into a control group and an
observation group, with 45 cases in each group. The control group was treated with SSRIs, and the observation
group was treated with aerobic exercise based on SSRIs. The clinical efficacy of the 2 groups was compared,
including Hamilton Depression Scale (HAMD-24) score, Personaland Social Performance Scale (PSP) score,
Emotional Intelligence Scale (EIS) score, cognitive function [time of Trail Making Test-A (TMT-A), Digit
Span-Sequential Order (DS-RO) score, time of Trail Making Test-B (TMT-B)], S-hydroxtryptamine (S-HT),
serum interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), brain-derived neurotrophic factor (BDNF), and glial
cell line-derived neurotrophic factor (GDNF) levels before and after the treatment. Results: The total effective
rate of the observation group was significantly higher than that of the control group (93.33% vs 77.78%, P<0.0S).
After the treatment, HAMD-24 scores in the observation group were significantly lower than those in the control
group, PSP and EIS scores were significantly higher (all P<0.05). Compared with the control group, the time of
TMT-A and TMT-B in the observation group after the treatment was shorter, and the DS-RO score was higher (all
P<0.05). After the treatment, the serum BDNF, GDNF, and the plasma 5-HT level in the observation group was
significantly higher than that in the control group, and the serum IL-6 and TNF-a levels were lower (all P<0.05).
Conclusion: Aerobic exercise therapy combined with SSRIs can effectively alleviate the mental symptoms of
adolescent patients with depression, improve their social function and cognitive function, increase the level of 5S-HT
and neurotrophic factors, inhibitthe inflammatory response, which may be the mechanism for its efficacy.

aerobic exercise; selective serotonin reuptake inhibitor; depression; mental symptoms; social function; teenagers

VAR R8RS PfURE R i S8R A 22 D RE B 2

DR RO, AR BORR . BRRE WAL
R ORITRM, EeRUEN RSB35, 2
26 LG R RRE 23 77 A 71 B 00 T8I R ) ) 8 3 T2 )
IR E A S A T IR TR RO, F
AR AR AL PR R DRI [, 5 TR0 0S5 TH 280 WL
& MET LS ZERRE . FIER SR U
IR, /AR R IARAE A B B BT,
TBELA B RE R ™ U, X AR AR
BT DL AT SO IR T X e RS e AR
BEMR AR . AR B R, RS- i i
FE P ) 77 (selective S-hydroxytryptamine reuptake
inhibitors, SSRIS)ﬂﬁ&ilﬁ%*ﬂ1¢$ﬂ§?§ﬁﬁﬁ/ﬁ
FE, WEAAREEAE IR, HAZ e R B, AR
A2 I PTIMAR — 2 E A 7R 1/ 300 3 0
SSRIsAMUR™ ,  HHAR & 4 1 T3 AR AE VA
SEAE R AR T RES . I8 37 kR Ak AR
HLOGGBE RS MIIREREAT AN AR B T, A
YRR, RS R HEEt
BL: A B Sl A R B A B A
TR EE . BRI, THBRARIE Y. T,
AT B FERTEAT s S ik K SSRIs X 77 A 45

Al R FEAR P —E S %
1 XM&RE57T%

1.1 3%

ABEFE I I i L T ERE SRR
fEwE . PEI20204F1 H £20214F 12 B4 % T &
Be it 199015 5 A AEAARAE [ W BEFERT G . A
bR DFFSIERIEZWIbR D 2) it 12~17%
ARSI, HWERE; 4)8& HEPA
XN HAMFRMERE, BRI REEm.
BRBRME : 1) A ™ H ARSI ki 5T o v 2
Tk AT A IB F) s 2) A 25 W) SOTRS A/
Sy 3) i1 H A Tl AR 5EIR T (modified
electroconvulsive therapy, MECT) . & 2 /it
ﬁﬂ‘]y?f[(repetitive transcranial magnetic stimulation,
rTMS) 2597 s 4)MELIVAE , T RC A 58 4%
TAFAL 5 5) XA 5T 25 ¥y ik B A7 7 25 Wy e AT 4%
o B TR AR SR BEAL > 0 IR
WA, 45, WA R B &R F
FHE, HPWEAA 1R AR A2 5is
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;IGIT, AR ANLEF NN EMG] S, 0
HSE IR IT

1.2 BIT A%
Xﬁﬁﬁéﬂ%%ﬁﬁﬁiﬂﬁm%é}#(lo mg,
H.Lundbeck A/S, EZH#ET . H20150163)¥497, LA
S mg/dNWIGFI, EEHEMAE10 mg/d, Fk;
AN EESIET B WERAT LA RiZhIA
57, B R ES M, 40~50 min/IK, SK/JH,
BB R Z 3 T2 AR I GE g0 R, &8s 8
5 B TE B K0 19 60%~80% (1 K> #=220-4F

) FRICE VBRI X IR
P B E SR8 A .

1.3 MR

DAEMAER . TIRIFETGRIFIFIARATL 4) . A
I7 Ja (JRIT 8 Ja ) DU R 1 4 AR & ¢ (Hamilton
Depression Scale, HAMD—24)[8]E|7"TE%§H*%$$
SEAR . HAMD-24382440 5 H, B4 H1~45,
DL B Z o B, Bl s 2R AR
HOMARAE RGBT TE  2) A I RE . SR AT .
WP E A AR R4 & T RE & £ (Personaland
Social Performancescale, PSP)M\ G255 J1 %
(Emotional Intelligence Scale, EIS)"* 34k i £t
2UIfE . PSPAL 440, K 45 40T 43 s v
Ry, Br0~100, B0 R R BE S AR
HoUrReMLr; BISI33NEH, AR~
DL 25 B3 00 i &0 o, PE20 B $2 R B I
. 3)INMIIRE . SIRYTET. RIT S
A il 28 0 T2 AG D PG T ZHON R T RE L ik G
25 M 55 -AH 43 (Trail Making Test-A, TMT-A). %X
TR -89 I 55 (Digit Span-Sequential Order,
DS-RO) . #Z il % -B#f 3 (Trail Making Test-B,
TMT-B) 43l DA T8 B . 181277 . $uAT3
fit. 4)5-F Al (5-hydroxtryptamine, 5-HT)M R
FEFE bR o TIRITHT . IR IT I (0 1l R A 92 W o
(enzyme-linked immunosorbent assay, ELISA)A il
WO 2H I 5-HT K ML 3 H 41 A % -6 (interleukin-6,
IL-6) . M IRFEIA F-a(tumor necrosis factor-a,
TNF-a)/K¥-o IR 28 8 Ah i ki, s-HT i
F xSy R R A A Wy o) A BR A B, IL-6
TNF-ay bl B A Wy B AT BR A =) 77 i, #R A
JEAR BN & B B AT . )M A E R T
FIRITR . I Y75 6 FHELIS ARG I 19 4 1t v Ao V5 4
?qﬁﬁ'ﬁ'ﬁ‘%?(brain-derived neurotrophic factor,
BDNF) . J& i i 28 %8 372 IR F (glial cell line-

derived neurotrophic factor, GDNF) /K. IiLFEN
25 WA Rk, X0 & S B A RO
FRZA W 77 i

P 2H T TR S 45 i R PP AL B AR TR 9T 45 S 9
[ D EEE Al W UK (=R Sl Nl AR = VU - (=R TN I i
AR ATE B, AT RRIHBRSS AR 17 o

1.4 FFROEN

2% HAMD - 2417 43 X 97 B AT 4 AT A
AL WBIF S HAMD -2 43F 4> A 1 8 97 T B
=75%; WA IHI7TFFHAMD-241F 43 H iR YT
HiFEL=50%, H<75%; A : AITJFHAMD-24
PEAH IR IT R EAR = 25%, H<50%; JTRk: K
REIDA EARdE. AitEm . B, ARz M
IR RAERE,

1.5 GitF4biE

K HISPSS 24.04¢8 i1 27 5 Ak AT 8 43 A, 8K
BEHMASSMRAELE, it HEEE,
B 45 VR 97 7 vk o IE S0 A T B Wk DL B+
FRfE 25 () R, FLEAT 1 20 7 B A e 56 i i o)
RIS s TSR A (o) Fi ik, HEERAT R
P<0.0SHZERA I FE L.

2 R

2.1 —REaE R
P — MR i 22 R TG (B
P>0.05, #1).

2.2 IGFRIT3

WLE2 2 I PR S A RO M 93.33% (42/45), X I
ZH G IR A 3% K77.78%(35/45), Al LK% H
G2 X (P<0.05, #2),

2.3 BHERKEILSINEE
BIFRT, PIZHHAMD-24 PSP, BISPESF LK
SH TG L (¥P>0.05) . EIT)A, W4
HAMD - 24353 Y3697 W Rk, PSP, EISTY
Sy PR T AR (B9 P<0.08) 5 H 5 X AR A
I, MEAHAHAMD-241F5 B W %Ak, PSP, EISiT
o3 P50 5 (Y9 P<0.05, #3).

2.4 I\NENIhEE
RITHT, PIALINEI DD RER I 45 R b 22 7 1
TG #E L (HP>0.05)., BITE, W4ITMT-A.
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TMT-BHI N BGA TP AT I W 46 %8, DS-ROPFA I
BT AT 95 (19P<0.05) s LS XEIRALA IL
WEEATMT-A, TMT-BHIIF 4, DS-ROPESH
= ($P<0.05, #4).

2.5 5-HT R REEIF

RITHT, WS- HT XL IL-6, TNE-a
KV L 22 T G i 2# 2 L (¥P>0.05) . IRIT
i, PRI S-HT K- ¥ 896 97 i i & 42
MLIHIL-6 . TNE-azKF- W36 J7 i 34 W B AIG (39

P<0.05); H5XTHELAEL, WAL MK S-HT /K
WY 0 2, VS IL-6. TNF-azK Y07 5 A% (3
P<0.05, #5).

2.6 HEEFETF

BRIFHT, P4 IMEBDNE . GDNE/K Y- [ # 2%
S TG X (P>0.05) . JEITIE, PILLINTE
BDNF. GDNF/K V-8 i $2 /5 (¥ P<0.05); HW
XA IMLE BDNFE . GDNE/K V-2 B 8 F % MR 40 (¥
P<0.05, #6).

F1 AR ERER(n=45)

Table 1 Comparison of general data between the 2 groups (n=45)

20531 PERI (B /%) /) W/ % St/ SCARRRRE (R /) /451 HAMD-24/4}
ML 21/24 15.12 = 1.83 14.62 + 3.02 22/23 2722+ 4.52
X HRZH 20/25 1529 + 1.96 14.55 + 3.10 21/24 26.93 + 4.71
t/x 0.045 0.425 0.109 0.045 0.298
P 0.832 0.672 0.914 0.833 0.766
2 FWAIGRIT LB (n=45)
Table 2 Comparison of clinical efficacy between the 2 groups (1=45)
25 531 PEf/[151(%)] AL/ [151(%)] A%/ [151(%)] TR/ [15)(%)] SR/ [H1(%)]
WL ZH 21 (46.67) 17 (37.78) 4(8.89) 3(6.67) 42 (93.33)
X HEZH 15 (33.33) 15 (33.33) 5(11.11) 10 (22.22) 35(77.78)
¢ _ — — — 4.406
P — — — — 0.036
3 MZHHAMD-24, PSP, EISiESELE (n=45)
Table 3 Comparison of HAMD-24, PSP and EIS scores between the 2 groups (1=45)
HAMD-24/4) PSP/4) EIS/43

205

TRYTHI RITE IRYTHI Nepig =] TRYTHI BITE
WEEH 27.22 £ 4.52 9.50 + 2.56* 79.52 + 4.07 86.54 +2.97* 3.32+0.56 3.70 + 0.32*
Xof R EH 26.93 + 4.71 13.41 £ 3.54* 79.60 + 4.11 84.12 + 3.68* 3.35+0.51 3.54 +0.38*
t 0.298 6.004 0.093 3.433 0.266 2.160
P 0.766 <0.001 0.926 0.001 0.791 0.034

SIRHIGITRIAHLL, *P<0.05.
Compared with the same group before the treatment, *P<0.0S.



A RIB YT IRR G VPR - P2 (e PRI R 00 00 55 A AR AR AR R MR B RCR AL S DIRE 52 mT #80R, 4% 3051

FT4 AN INBE L B (n=45)

Table 4 Comparison of cognitive function between the 2 groups (1=45)

bl TMT-A/s DS-RO/%41 TMT-B/s

IRYTHT IR IGYTHT BT IHITHT BT
ML 62.70 * 15.06 51.28 + 11.65* 4.63+1.32 5.39 + 0.87* 101.66 + 22.03 80.34 + 16.23*
X HRZH 63.22 + 16.18 56.86 + 13.78* 4.66 + 1.34 5.01 + 0.92* 100.85 * 23.67 91.65 + 17.59*
t 0.158 2.074 0.107 2.013 0.168 3.170
P 0.875 0.041 0.915 0.047 0.867 0.002

SRLLAFF AL, *P<0.05.

Compared with the same group before the treatment, *P<0.0S.

TS FHS-HT R RIEFRFRIK T L3k (n=45)

Table S Comparison of 5-HT and inflammatory indexes between the 2 groups (n=45)

_ 5-HT/(gL™) IL-6/(ngL™") TNF- « /(ng-L™")

IRITHT Vg IRITHT Vo] IRITHT VIO
WMEEH 20.43 +2.46 22.68 +2.23* 36.79 £ 7.06 19.10 + 3.52* 52.84 £ 8.33 25.31 + 4.06*
oy | 20.47 £2.61 21.74 £2.12* 36.62 +7.14 22.79 £ 5.13* 52.65 + 8.56 27.89 £ 5.17*
t 0.07S 2.049 0.114 3.979 0.112 2.633
p 0.941 0.043 0.910 <0.001 0.911 0.010
SRR AL, *P<0.05.
Compared with the same group before the treatment, *P<0.05.
R MAMBFHEEFETFKF LI (n=45)
Table 6 Comparison of serum neurotrophic factor levels between the 2 groups (1=45)
15 BDNF/(ng-mL ") GDNEF/(pg-mL ")

i Eg: Vg I Eg: ] Vg

pUE=S4) 22.57 £ 6.53 39.34 £ 7.06* 384.56 + 84.53 746.31 + 69.57*
oy ikl 22.46 +6.28 34.26 + 6.38" 381.02 + 77.95 692.35 +72.56*
t 0.081 3.581 0.207 3.601
P 0.935 0.001 0.837 0.001

SRAIGT AL, *P<0.05.
Compared with the same group before the treatment, *P<0.05.

3 it

ANARAE 2 77 A 41 45 Bt o O DL BRI, ™
R ) AR, g L GERE T DT
o 2YNaIT IR 2RI . S-HT = A
— o] A e PR 2 A O, R B RV EA T

AR o A58 28 T 4 S3E w) P IR > J& SSRIs LAl
?ﬁ% s Xﬂ’s-HTiﬁ:@ﬁi(serotonin transporter, SERT)
FEAANL AR S S AL A5 A 1 G, R T
XF S-HTFHE R I B8 J7, ] 5 4 a5 2 i (1] B
T S-HT KT R 45 2 AR RS R (/B T, iz 3h
I7 VR R BRI A U IR T T B, IR ARk
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ke ik 22 Y AIF 5T IR 528 Bl A R AR R R 2R
H.OOHRESEABWMIEN. B3 REmRAIRE
skA s . BUE 14, 8] i is sh 1] ) A2 iR
M NBR SR, THBRIMER, MEE S & 4 A
S ARG TAR BB R A R 1B B 3 I B R
HEI2 sk v AR PR N BT R K . R R EE L B-Y
MERK . S-HTSE 2 516 46 B 5 2 0 K R %) p 28305 1k
Yy e ) Straders UIHFSE R s B AT R G N
WS-HTH A, KN S-HT/K Y- 18 8hid o] fig
PR D X A2 BT G, RARBUIMARVE YT, AHF
FRAR TN WEHIRITFHAMD-247T 45 B B A%
TATRRAL, PSP, EISPE NI 3%, RUIAHR
s ST B A SSRIs X i A AF A AE £ 3RS UE IR
SRR A, AT A R s A 2 T e R 45
J1s WEARITES-HTIH & TR, dwHR
A A BT 38 i B R R LR S-HT /K P ok A 5L
FUMABYE A

NI D) BE T B2 BIARGE & WK, H A7
53 R AE PR A R 2 A I N R D e ATk LA 58 4k
SV MIARRAE I E R NI R N RE S T N
/L N S Wi i A R R A T e
S BRI AE PO R I 4% R A S0 ) RE A R
HoAEREhill%eN g, HPFATI6E. idie
GNATIREAF U B . AMRERER: 5
PR AR I, WA IRYT JETMT-A. TMT-BHI A
WA, DS-ROVHE, RUAHSIHITIEESE
SSRIs ] A &4 M35 5 D AF AR E 8 35 1A A T RE .
X 1] e 5 A Az B ] A SE i E R, DN B e A
ZHZUE i ACHE R, R R I 2 R A R R L
T O ik MY AR R O B AR A P A
iz B A W] I v B e 2B it . BDNF BT,
P KM B S B PE DA T M R 28 T RE R A
ARRE IR P2 A BRI 25 J Al & 30 WL 4036 97 S 1L T
BDNF. GDNE/K V-] & F X4, RUA SR
iz Bl K A SSRIs A 3 o8 £ 1y #f 2878 7 A 1 7K ok ik
ST DAEIIARAE B A 2D RE

MR P os s IARAE R A X
M RRE RN, IL-1. IL-6. B3R =
Ez(prostaglandin E,, PGE,). THF-a%8 2 RIE
P 7K 1 B T R, g — A Bl 2R 5 0E YRS B
FEBE o T AR AE PR AT Bk ok B2 i 28 fil ) AT
L2 N G2 O T VR I N ol 1 N =
(hypothalamic-pituitary-adrenal axis, HPA)>.Ay
PEAEDS S D, DR 2 RO R B G % AR 1 T
E PR A B LR, TR AR RE 16 T AT T
2o S PR R . A AEas B ] PR AR

FE B b R 7 8 38 B U % (corticotropin-releasing
hormone, CRH) MR HORIN H HPAR & & B ,
Y A 3 4 3805 TLR4 /miR-223/NLRP 315 53 % €
YU S A 8V RGE S, AR A2 0 H A 4L
B AFoE 45 o WA+ s IS IL-6 .
TNE-a/K - B AR X IR, A S8 shyr ik
K45 SSRIs AJ A RN il 75 /0 4R M AR AE £8 35 DL 5 4
B, DT it A PfE IR

g L rik, fESSRIsIRYT 7 A AF AR AE (1Y 2
filt LERG A A sy, v i 4 R SSRIs X A 4
HPRE AR 09 22 AR, elost HoAk s D g A N 1)
fE, $EmES-HT/KY- . MHIL-6. THF-a% 54E K+
ZKF AT fig 2 L3 R 7 A A AR AL . (AR BF 52 4T)
FEE— R BRE: 1)Z R TR A . HEBR
PR, FEARBUN, Z5RMERAATE R ; 2) W
BF I, AR WS A A8 Bl 7 1 X 75 20 A S A e
AR RIS KA R . KW
G 18] HE— 20 95 UE FN 58 % 2518 .
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