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# E: BM PR B AFERNE -5 A RIS (selective serotonin reuptake inhibitors, SSRIs) JA¥7 HIARAE &
MRS R JFRT RN 3% TR e, BENL. P TAT S IR IR R RIS R AR, BN 83
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VRIT TG FEE NS MR (short-chain fatty acids, SCFAs). #1& %M EY) (A GH-2 (cyclooxygenase-2, COX-2). HiFIRE
% E» (prostaglandin B2, PGE2) ] K PEM£E 72K F (brain derived neurotrophic factor, BDNF) fJ284k; @it Spearman
AR S5 TT R IR RIR T I AR bR S S R RAE R [P REIHIAT 23K (Hamilton depression rating scale, HAMD) TF
31 HIRBE R R A 4. AR 3 43 HAMD WP WAL BE TR (P<0.00D), HAMTLRITEER. TRAHRIN
H T RRAKCE I B2 T/ (P=0.002) FF4ERER = AR IR/KFs SSRIs 457 KR 7T e CR/K P& 28R M4 SSRIs
HEBITRER TR FRBMNF CRAKFHRERT, CR/KTFEZE TR TRABA SSRIs 4i8J7 /5 BDNF /KPFEERT
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Clinical study on regulatory effects of Jiaotai Wan and selective serotonin
reuptake inhibitors on short-chain fatty acids, neuroinflammatory markers, and
neurotrophic factors in depressed patients
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Abstract: Objective To investigate clinical efficacy of Jiaotai Wan (JTW, %X Z& 11), and selective serotonin reuptake inhibitors
(SSRIs) in patients with depression, and to explore their underlying mechanisms. Methods Based on biological sample data from a
previous multicenter, randomized, active-controlled parallel clinical trial, a total of 83 depression patients were divided into three

groups: JTW group (n = 25), JTW combined with SSRIs group (n = 29), and SSRIs alone group (# = 29). A mixed linear model was
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used to analyze changes in short-chain fatty acids (SCFAs), neuroinflammatory markers [cyclooxygenase-2 (COX-2), prostaglandin
E> (PGE2)] and brain-derived neurotrophic factor (BDNF) before and after treatment in each group. Spearman correlation and structural
equation modeling were used to explore the relationships between post-treatment biomarkers and clinical symptoms [Hamilton
depression rating scale (HAMD) scores], and potential mediating pathways. Results HAMD scores decreased significantly from
baseline in all three groups (P < 0.001), but there was no significant differences between the groups. The JTW group showed a
significant increase in butyrate levels (P = 0.002) and maintained higher levels of acetate and propionate. The SSRIs group was
associated with increased levels of isovalerate, isobutyrate, and hexanoate. After treatment, the JTW + SSRIs group showed significant
increases in isobutyrate, isovalerate, and isohexanoate levels, and a significant decrease in acetate levels. The combined group had
significantly higher BDNF levels than the other two groups (P < 0.05). The PGE: levels in the combined group were also higher than
in the JTW group both at baseline and after treatment (P < 0.05). Correlation analysis showed a strong positive correlation between
PGE: and BDNF in the combined group after treatment (» = 0.609, P < 0.001). In the SSRIs group, COX-2 was positively correlated
with HAMD score (= 0.451, P =0.014). In the JTW group, isohexanoate was positively correlated with BDNF (» = 0.445, P =0.026).
Mediation analysis suggested a potential indirect effect in the combined group, where PGE2 influenced HAMD scores through BDNF
(indirect effect =—0.065, P=0.093). Conclusion JTW alone, SSRIs alone and JTW combined with SSRIs all can effectively alleviate
depressive symptoms. However, they showed different patterns in regulating gut SCFAs, neuroinflammation, and neurotrophic factors.
JTW combined with SSRIs may modulate branched-chain fatty acid metabolism and promote a positive association between PGE:2 and
BDNF, thereby creating a distinct pathway that differs from single therapies. These findings provide preliminary evidence for
understanding the differential mechanisms of various antidepressant strategies, suggesting that personalized treatment should consider
patients’ specific biological characteristics.

Key words: depression; Jiaotai Wan; selective serotonin reuptake inhibitors; short-chain fatty acids; neuroinflammation; brain-derived
neurotrophic factor; cyclooxygenase-2; prostaglandin Ez; differential regulation; mediation analysis
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FR/K (B bR 2- 236 TR 10 pg/mI) /F AR BUE 7,
BREAEWTEE 3 min (50 Hz), SRJEHEA 10 min,
4 C. 13000Xg &> 15 min; HUH 3/ 200 pL &
1.5mL 308, RGN 200 uL 1E T BERIZEHL
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FFAP (o iffE, 7EOLAI (s 50 0 S5 T
SCFAs (4. Wk, TR, TR, K. 7k
g, OlR. RO HTEEMT.
1.5 Zitoth

A gt i R A GRA 4.1.00 58
o THEFRILLX +s 2R, THETOR LIS CH 5
b)) FRoR. HMZELTRIE, 2RRHRER R
ZE i GFEBTED B2 fde GHEE R .. RHTR
A R MR 3 BT - L PR FRBE R [RIARAL, BRI
Y5 B TR) R FE A ELIE g [ e SN, AR
PRI B 1A B 2 A R R 5K L HE 28 HAMD
Ve AR R, BEAE SCHR BT RIS 2 dx e N\ 1

FRFR AT RS M JERE 7K AIHNARRE Ao« BRI
B8 o Ak it {5 B2 & #E W ( akaike information
criterion, AIC) F DUt {5 B & #E )] (Bayesian
information criterion, BIC) BTV, FH/EHLECK
FHAI N RZIE 7. KA Spearman AHIPE 73 #1542
1897 R & AR ED S I ARAER A G 1 —2F
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™ MIEAE R AR SR
2 R
21 3EBEELIRLR

RSN 83 Bl (ERHMH 25 Bl ZE%
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Table 1 Comparison of baseline characteristics among three groups of patients (X £ S)

A LA (n=25) AFEHIEA SSRIs 4 (n=29) SSRIs 4 (n=29) P {H
E D 38.64+12.75 42.03+13.71 44.66+14.20 0.275
B %) 9 (36.00) 15 (51.72) 9 (31.03) 0.246
Sk 2 a5 (kg m2) 23.91+3.97 23.85+4.40 23.90+3.75 0.998
W4 - /mmHg 118.72+7.87 122.66+8.53 120.10+9.62 0.246
&7k H/mmHg 80.32+8.26 80.38+7.66 78.86+8.20 0.724
HAMD ¥4y 24.88+3.66 24.83+4.83 24.10+3.74 0.734

22 RELMERSH

RALMERA (R 2) iR, HAMD ¥4
TEAE 535 AR 8] 808 (P<<0.001), 17 4H. 591 3 %0
JA S I R A2 EAE RS RZE (P>0.05). F
JERLIGIESE, BT 3 HEBEEER 8 BIRITE,
HAMD -5 #5150 B /K IR 2 35 R B (P<
0.001), {HFEAT—BF IR & L, ZH IR B L R &
WG FZE R REREY, TN ZRNE
SSRIs LA K SSRIs V697 77 R Re A SSCE DAL R IR,
H 3 10 e ) R 7 %50ME 24

TEAPEE FRIK 77, 1f17% BDNF KPR

5 20N (P<<0.001). FE0 MR, 18
1BITER 8 J, & HIELA SSRIs 411 BDNF /K1 &
FZE TR AM SSRIs 4 (P<0.05), TMi)F 2 4
PAEIPRTE S
FERIENREY T, COX-2 A7 25 (1) i
B % (P<0.001), FHFHHHER SSRIs 45
L FE LA SSRIs ZH 1 COX-2 /K PAEWRIT G 3%
PR HZ AR, PGE; I H 2 2 28 i) 3 A8
(P=0.008), fHIFEREIZ, ZZRHMILA SSRIs 4
(1) PGE2 /K- FAER AR TT 5 8 ¥ M T M4
(P<0.05), HT ‘BNE XA THERALE
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Table 2 Results of mixed linear model analysis

B 259 308 PAE I} 1) 25 35087 P B ZLHAEHPE FE AIC F BIC
HAMD ¥4y 0.941 <0.001 0.362 1016.994 1 057.450
BDNF 0.054 <0.001 0.286 2 651.642 2 692.098
COX-2 0.391 <0.001 0.517 2761.329 2 801.784
PGE> 0.008 0.496 0.581 1470588 1511.043
vy <0.001 0.141 0.100 2 738.683 2779.139
8% <0.001 0.624 0.523 2 375.019 2 415.475
TR 0.229 <0.001 0.068 1637.791 1678.247
T <0.001 0.065 0.020 2 410.013 2 450.469
SRR 0.048 <0.001 0.157 1718.100 1 758.556
3z 0.020 0.266 0.783 1 863.526 1903.982
SO <0.001 <0.001 0.153 1774.049 1814.505
(S 0.004 0.079 0.238 838.287 878.743

BB . MR, B RS R WAEEAIET KR . FEZk HAMD 153

Model adjusts for age, gender, body mass index, systolic and diastolic blood pressure, and baseline HAMD scores.

(P=0.581), X—484ER, BAHRITHE RN
PGE; 7K1 2 WL 21 (1) [ A 20 7] 22 5, Ak tHib s
E L

XPEEAEH SCFAs AT iR, 2 8dabr (L1R
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SCFAs WEFTEAR T ZE 5. Hor, TR 5 A
L HAEREZE (P=0.020), &M &2 A
1 5077 5 1) SCFA..

HG g R E/RH 3 HAR BT
RARHIHAZE TR T &, HRTRET
KT BT (P=0.002), HAES 8 KT
KPR m T HAR AL (P<<0.001). RN, %4
TEIRIT G 4R 7 B E M LR AT R 7K T ; SSRIs 4
PRITRHE S KR . 7T . /K PFRT S
BEM; RIS SSRIs AiGy7 57 TR
SRR OB FEERTE, CBKFEE
TR
23 MEXMINER

RV IR EAF T HiE i~ &M EmS
I RSEIR () SRR X, AHIEFE 1 Se 0t 3 4L ER)T
JE ) REEFRAR3E1T T Spearman AR ME T (B 1D,

LIRIARM R BN, F OS5 BDNF
AP REFEIEMK (r.=0.445, P=0.026), EHF
CR/K i, BDNF RiL#5E. FK, COX-2 5
PGE; R I B3 IEAHE (r.=0.522, P=0.007),
UOUF 1 RIEFEARIE I N E—EtE. 2R1f7, BDNF 5

HAMD ¥4 2 [0 R Z IR E MM (r=0.017, P=
0.936).

L AA SSRIs 4HH', PGE, 5 BDNF 23
W2 # IEAE (r=0.609, P<<0.001), &R KAERT
PGE, 51148 7= 1 BDNF X [H]7EE 5851 . COX-
2 5 PGE; W 2 LR IEAHK (r=0.444, P=0.016),

SSRIs 2H FIAH K HT iE7R , COX-2 5 HAMD
PR EFEEMK (,=0451, P=0.014), iF#%
i PR - 7K S5 FUUAR 7 B R B ) DG I A o
24 EERPNTHAESER

BT AHICME o BT R B 2 ORI, AT —
o SR FH G5 40 77 PR ASE TR A, 900X 26 2R Wy b 7 ) A2 15
ik B AR AR (5R 3 AL 2).

LIRIAR ke ss 1 7 2R —>BDNF—
HAMD Bg4%. 4550 Box, 5 R4 BDNF HA W3
[ IE A FAE ] (B=9.713, P=0.007), {H BDNF
X} HAMD HIs2mA &% (B=0.000, P=0.826),
i 5¢ B /) 7 C. B —BDNF—HAMD H 4} B2 A 5. 2%
(TN =—-0.003, P=0.814). [R5 COX-
2—PGE,—»HAMD %1291, COX-2 *%f PGE, A 1%
EE M (B=0.019, P<<0.001), PGE, %} HAMD
BA B 50a i (B=-0.146, P=0.049), {H[f]4%
BN AIA B (AR =—0.003, P=0.153),

THRHAEES SSRIs HE LKL T PGE,—
BDNF—HAMD #1%. PGE, %} BDNF i H # &
FZHIE R TN (B=36.686, P<<0.001), BDNF X}
HAMD HA B ZFER MmN (B=-0.002, P=
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El1 3HBFEATTE HAMD. ZERRSY). BDNF. SCFAs XM E
Fig.1 Heatmap of correlations among HAMD, inflammatory markers, BDNF, and SCFAs after treatment in three groups of

patients

*x3 3EBEIRITE HAMD. KEEFARE4). BDNF. SCFAs AR S H74E
Table 3 Results of mediating effect analysis of HAMD, inflammatory markers, BDNF, and SCFAs after treatment in three

groups of patients

5 i EE fhiiHE PR iR P{H TR
LR 5 2B —-HAMD 0.012 0.051 0.810 1% RAL
5+ LR —~BDNF 9.713 3.601 0.007 1R R E

BDNF—HAMD 0.000 0.001 0.826 Bz R

STk A -0.003 0.013 0.814 k2 A

LR HAELA SSRIs PGE;—~HAMD 0.049 0.073 0.503 12 RAL
PGE,—BDNF 36.686 9.142 <0.001 12 RAL

BDNF—HAMD —0.002 0.001 0.049 12 R

STk A -0.065 0.039 0.093 k2 A

SSRIs COX-2—HAMD 0.004 0.002 0.050 Bz R
COX-2—BDNF 0.889 0.401 0.027 Bz R

BDNF—HAMD —0.002 0.001 0.085 12 RAL

ETEE33 9N -0.001 0.001 0.134 ETEE2A I

LR COX-2—HAMD 0.002 0.002 0.430 12 R
COX-2—PGE2 0.019 0.004 <0.001 HEERES

PGE;—~HAMD -0.146 0.074 0.049 HEEREY

Tk A -0.003 0.002 0.153 ETEE25 A

L #RFLEA SSRIs 2. —HAMD -0.002 0.001 0.077 B R
2.1 —BDNF -0.072 0.255 0.778 B R

BDNF—HAMD -0.001 0.001 0.047 B R

Vi) 42 34 0.000 0.000 0.804 TR O

A RIBA SSRIs AIETT R B B ey B C SSRIs 4T R E R
o .QQ\ Ny QQB\ Ny o N

0 AR 4 I\ 4
v 2 7 g S ~_
g9 N a9 ¥ ~, %5

--------------------------------- -{ HAMD | ’ COX-2 }'| HAMD l I COX-2 HAMD

p=0.049, P=0.503 $=0.002, P=0.430 $=0.004, P=0.050
(RN . B=—0.065, P=0.093 AN . B=—0.003, P=0.153 (AN : B=—0.001, P=0.134

B2 3EBFATE HAMD, KRS, BDNF hAHKE
Fig.2 Mediation pathways of HAMD, inflammatory markers, and BDNF after treatment in three groups of patients



+580 - PER 2026518 B57% B2 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 2

0.049), PGE, B BDNF .0 HAMD /8] 3% %%
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