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Erchentang Alleivates Depression in Obese Mice by Regulating PPAR Signaling Pathway
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[Abstract] Objective: To observe the therapeutic effect of Erchentang on depression in obese mice and explore the
therapeutic mechanism. Methods: C57BL/6J mice were randomized into the control, model, metformin (0.65 g-kg"'), and low-,
medium-, and high-dose (3.35, 6.7, and 13.4 g-kg', respectively) Erchentang groups. Gavage was initiated simultaneously with
modeling and continued for 28 days. The therapeutic effects of Erchentang were evaluated through behavioral tests, liver and brain
indices, liver function, lipid indicators, and histopathological changes in the liver and brain tissue. RNA-seq technology was used
to conduct transcriptomic analysis of mouse liver tissue, and differentially expressed genes were screened and subjected to Kyoto
Encyclopedia of Genes and Genomes (KEGG) analysis. Key genes were further verified by Western blot and Real-time polymerase

chain reaction (Real-time PCR). Results: Behavioral tests, liver function, lipid indicators, and histopathological changes in the
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liver and brain tissue all demonstrated that Erchentang had therapeutic effects on depression in obese mice. KEGG pathway
enrichment analysis of transcriptomic data indicated that Erchentang treated depression in obese mice mainly through the
peroxisome proliferator-activated receptor (PPAR) signaling pathway. Western blot and Real-time PCR results showed that
compared with the model group, the low-, medium-, and high-dose Erchentang groups exhibited downregulated expression of fatty
acid-binding protein (FABP) 1 (P<0.01) and upregulated expression of acyl-CoA oxidase (ACOX) 1, PPARa, cholesterol
7a -hydroxylase (CYP7A) 1, and phosphoenolpyruvate carboxy kinase (PCK) 1 (P<0.05) in the liver tissue. Conclusion;
Erchentang exerts therapeutic effects on obesity-associated depression by regulating the PPAR signaling pathway and the expression
of related genes FABP1, ACOX1, PPARa, CYP7A1, and PCK1.
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#13368) UM & E AL P (HRP) F 41 —hi (£
Jackson A H) , 45 JAC-111-035-003) .
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ECL & €8 57 75 I % O R WA R 5, 45
A Image J 3 {4 & AL AL B

P& UM 241 21 RNA 3857 390 4 s ik R & i 24
HBR L F AR B RNA 5% 5% O cDNA . 25 °C iR
B 5 min, 51 °C )2 ¥ 5 15 min, 83 °C 28 % 5 min,
4 °CiR Kk 10 min, ¥ 3G i 7 0o 5 A5 5 BE ) cDNA
(4 )5 LRI (4% 4 pnL) IR A - I H Real-
time PCR J7 ¥ £ il ACOX1. FABPI., PPAR« .
CYP7A1.PCK1 mRNA [ # X % ik /K F , 93 °C T
A5 P 10 min, 95 °CZE ¥ 10 s, 60 °C iR K #E ff 30 s,

K2 ZHHMIEMER CUMS/MNRITHZHEM (F+s5,n=10)

TS A0 NI . A X E B 2k S R . BT
Bl Z 3 RN T4 R YR A R A R A,
AL R 1,

=1 5IMF3
Table 1 Primer sequences
514 JFHI(57-3") K& /bp
ACOXI1 i ATGCCTTCCACTTTCTCGGA 173
T GCAAGCCATCCGACATTCTT
FABPI ¥ GAAGGCAATAGGTCTGCCCG 168
Fiif GTCATGGTCTCCAGTTCGCA
PPAR« |3 CAAGTGCCTGTCTGTCGG 236
T it GCGGGTTGTTGCTGGTCT
CYP7A1 L GGCATTTGGACACAGAAGCA 196
N iif ATACATCCCTTCCGTGACCC
PCK1 ¥ AGAACAAGGAGTGGAGACCG 212
T TCCTACAAACACCCCATGCT
B-actin |- CCAGCCTTCCTTCTTGGGTAT 103

T GTTGGCATAGAGGTCTTTACGG

2.9 GeitzEa At fdF SPSS 26.0 48 i #4447 ir
AEAR G0 R TERER A X + s BRI R
B A B 22550, Z2 41 1) F iR B 1 R Oy 22
S3 BT 2L Ta) 7 T Lb AR oR H B /s S 2 1 25 5k (LSD)
G HT AN R E S A3 A AT 22 550 R FHAE S Bk
55, A P<0.05 A R A G X

3 &R

3.1 AT REEk g

3.1 BEKERES  5IEE 41 R, AR AL AL/ BUBE K
I 7% % i 25 AR (P<0.01) ; SR A LA, & 4R 2 4
N ERBE 7K i 2 26 1 2 38 (P<0.01) . WLk 2.

Table 2 Effect of Erchentang on behavior of obese CUMS mice (x+s5,n=10)

Eig] /g kg W K i 2 24/ % % 8l KB B /mm A T st XS R
WA 92.87+6.77 20 476.261 284.85 13.0622.06
A5 70 2 65.09+5.82" 10 049.09+688.61" 4.25+0.62"
T HOBUIR 4R 0.65 75.47£6.01% 24208.64+1 371.80% 10.17+1.67%
R A 2 3.35 79.44+5.119 14 877.56+932.89% 5.48+0.69°
TR A 6.7 83.19+6.70% 13 412.96+839.24% 6.55£1.18"
B f A 13.4 86.62+5.99% 19 047.08+1 024.57" 8.04+1.30

VE 5 IEH 2 L4 VP<0.01; S5 BTHIA Hi 2 P<0.05,2 P<0.01(F% 3-32 7))

3.2 WSy HIEH 4 R, SR AL RS Bl /N RS Bl RS 3 B (P<0.01) , R AR

el BB R 2 e e o DX R B 2 R D (P<0.01) 5 5 e 771 4 SO AL /) B 28 e o e DX v i

BEALZH LA, B AR b R R B2 FHEIM(P<0.01) o UL 2 FIHE 58 H R RRH Skt
.25.



5532 %55 19 ) HESSBEAFFRE Vol. 32, No. 19
20264F10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2026

3.2 T FRim AR AL CUMS /) BRURF ik 8 2R 2
W5 OE E A P B A RO AR RO R B
FEE (P<0.01) , W48 5025 57 TG4 3 3L S A
4L, R AK b ) A S RUNR 4/
BT 36 60k W 2 F R (P<0.01) , 45 2 22 5%
gl rm . Wk,

F3 ZBRIHMWIEAE CUMS/MRIF RIEHAMEM (x+5,2=10)

Table 3 Effect of Erchentang on liver and brain index of obese

CUMS mice (F+s,7=10) %
415 /g kg iR i i 4
IE# 4l 4.20+0.48 1.60+0.16
AT 28 9.90+0.84" 1.30£0.25
SN2 0.65 3.90+0.32" 1.60+0.14
R R R4 3.35 7.80£1.10% 1.40+0.16
R R 6.7 6.80+0.45" 1.40+0.21
B R L 13.4 4.30£0.59" 1.60+0.21

X100

X200

A

B C

AR H YL B AR C-E. R AR P s = 4L (] 2-E 4 TH])

E1 S EEE CUMS/MNRAFELKFM (HE)

Fig. 1 Effect of Erchentang on liver tissue in obese CUMS mice (HE)

X100

X200

A B C
B2 ZRRHMEME CUMS /MR NARREZE RN (HE)
Fig. 2 Effect of Erchentang on histopathology of brain tissue in obese CUMS mice (HE)

3.4 TR kIR BE RS cUMS /D BT h BE /Y R
W 5 0E R 4 A, B 4] ALT  AST.ALP ., TBIL,
D-BIL 23k i 3 F+15 (P<0.01) ,ALB . TP % ik i 3 T ¢
(P<0.01); SEAYLH i, —FRizfik o iRl i 2l e —
FH XU ZH ALT .AST.ALP.TBiL .D-BIL ik 2 & T &
(P<0.01),ALB TP ik B E T+ (P<0.01)., WLF 4.

© 26 -

D

3.3 BRI HE BE AL CUMS /N BT 2 21 5 ik 21 41
o B AL FFZH 4T HE Je (045 B R IEH 4
ZIN BRJFF /0N I 5 4 3R O, JEF 40 B DA v e 5 ik R s
SIS ARIE UM A B 2R AR BRUE R B A A /N U
NI 2R RS [ R R Y ZE L, T 40 R RS A
L ORI N N N B = R O i TR N
ARl NI 1 O QL RN E AR S 1 R
TR AR R R g R XU N B A
U0 i A8 PR B 4 RE 2 i R T A A BT AR . DL
K1 Ml 2H 2 HE e 8 25 1 B, 1 4 4/ BUMk 20
L2 ouHES) S A T, )2 UOIE W, Bl 2 o8 R/
WECH 4R TR B OE R, AR Y AT /0N BRI 4 2R 28 T
HEA A A ¥, )2 IR G5 H BT, pil 28 o0 4R R B
£ N 0 N e O L1 et /7 1SN SN =1
) 2H By — HOBUIIR 2 /0 B 20 21 S R ek R AR R
BRI A . WIE 2,

3.5 R IERER CUMS /NRIM G m 5
IEH A A4 TC . TG . LDL-C 3k B & F+ &
(P<0.01) ,HDL-C % ik i % T [ (P<0.01) ; 5 f5 #Y
A, BRI AR b L ) 2 A ORI TC
TG .LDL-C # ik B & T B (P<0.05,P<0.01) ,HDL-C
Fk B BT (P<0.05,P<0.01), W5,



9532 %5 19 W HRESLEAFFFESRE Vol. 32,No. 19
2026410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2026
x4 ZFRiFXTBEE CUMS/MNREFIIEERZ M (x+s,n=10)
Table 4 Effect of Erchentang on liver function of obese CUMS mice (x+s,n=10)
21 5 Fltk/g-kg'  ALT/U-L AST/U-L" ALP/U-L'  TBilL/umol-L" D-BIL/umol-L" ALB/g-L'  TP/g-L"
EH 4l 39.36+4.80 83.26+11.85 67.57+10.66 9.89+1.74 1.98+0.30 27.77+2.42  58.23+5.83
IR 2] 139.81+10.47" 259.13+17.84"  210.09+14.39"  32.46+2.72" 5.2340.62"  11.77+1.34" 26.44+3.70"
SN2 0.65 66.34+9.02°  125.93+14.64%  102.15+13.11>)  14.87+2.04> 2.99+0.317  25.11+2.30° 52.43+4.97Y
TR R AL 3.35 119.46+11.92° 208.45+16.68>  167.68+15.40"  25.38+2.29" 4.67+0.47"  18.15+2.50% 36.20+3.63
Z R R Al 6.7 101.24+9.38"  164.72+16.10°  134.10£14.10¥  19.77+2.78" 3.80+0.38%  20.87+2.44% 42.51+3.93%
ZBrmmEalEA 134 78.27+7.74”  136.39+17.34°  109.95+10.99  16.16+1.89" 3.1740.29%  23.72+2.34% 49.17+3.58%
R5 ZHIAXEMER CUMS/RMASHIENE (X+s,2=10)
Table 5 Effect of Erchentang on blood lipid in obese CUMS mice (x+s5,n=10) mmol-L"
21 51 il /g kg TC TG HDL-C LDL-C
1% 4l 2.66+0.37 1.3840.16 0.22+0.02 1.50+0.18
Hi 10 2 11.70+0.82" 5.43+0.46" 0.09+0.012" 4.65+0.35"
T RUIR 4L 0.65 5.14+0.60 2.74+0.28Y 0.19+0.015% 2.26+0.28>
Z RGN R 4L 3.35 9.34+0.81” 4.92+0.329 0.13+0.016% 3.81+0.37%
ZBRG R AL 6.7 7.61£0.71% 4.14+0.44Y 0.15+0.016* 2.95+0.20
ZWRG R AL 13.4 6.46+0.54 3.40+0.41 0.18+0.011 2.45+0.23%

3.6 K NHIE BE R CUMS /D BRUIF I 5% S 4 24 1

R
3.6.1 RIS R H DESeq X 3 K 3% 8 #F
TS, 5IEF A E, BRI itﬁ

17504 25 22 S 3R R R I b i 25 R 22 5
Elj%r8394\,@%?%6@%#%H7@9114\;5E%
e, BRI R A G 2 239 B E =R
FARFN Hp B FENEREF N 1144, 8
ETME SRR R 11254 5FEH 4 i, =W
?ﬁ%‘*ﬂﬁéﬂﬂiﬁl277/\5‘4%%%%%5_%I,EEP
W LIRS 781, W E TR 2
Bk 496 4~ . SRERIAL B, —BRAAIRH 4l ﬁ
13044 4 222 S RAR B N, o g 2 LRy 25 R 5
KRy 450 /4>, S 25T 18 1 22 5 BE 5 Oh 854 A4 5 5 A Al
M, —RumhRlEdfg 2620 BEEFR
R o R B EREEE 12144, B E
NV 2L SRR 13984 SR A,
Al EALA 1097 MR EFERRBEN, Kl
LM RN N 5864, B T M 22 F L K
S STLAS o UG5 H i B b sk
3.62 ZREHERESN KIEFAX L ZKG
1EE Jﬁéﬂ'—ﬁmﬂéﬁxﬁw W A0 o 20 1Y) 22 S5 3R
KNS 4 5, AT KEGG i % & 5 0 #r , 45
IR, iﬁﬁﬁglﬁ% ERNESEE RS
%I‘ﬁiﬁ{@imﬂﬂfﬁﬂj\Mi&f@%ﬁlﬁi\ﬂﬁ‘ﬁ‘ﬁw\PPAR

15538 % S [ B3R A2 0 6 B IR T A3 L 4
BB o3 L SCORE N 2 B AE B AR AR J%IEméEXﬂL
b B R A S A AR A X e R b e A
) 25 5 R B LR ICE 4R )5, #F17 KEGG 38 % & 4 43
Bro g R WoR, 22 R RN B EE L INNESH
% 32 AT A FIEE 1M 9% K N PPAR {5 4538 i AR
BEREAC I R I i 2R R OR AR A R AN
FE 05 1R 0 A= W 6 G BT g3 s B D R AR 4
W E W XS e R ) SRR A X T I%C
Ve R A AL 22 S R AR RIS £ 5, #5417 KEGG
WK E RS R BN, ERRIBIERE B
B B 15 530 % A PPAR 15 5 K 6 W g =
AW AR ﬁﬁﬁﬁ%%ﬁ%ﬁmas)ﬁ“ﬁ% 72
L5 A 2 O (R - 08 B% (MAPK) {5 5 % A
RS R O RE S 7 R N s ol - R 1 I N i
PRI, A 5 [ F -k B(NF-«B) f55 5 18 14
S T I o1 /7K (1N RN =01 == A R
JEJpE B CUMSS /I BRI 25 57 35k PR AT (2 2% & 4E 31 PPAR
155 18 % %?PPAR&.vLE%XWJF m R ik — 2
1248 , XF PPAR {5 538 6 AH G 1) 22 5 3R 08 I 4T
it oy B, AR 22 W Wiy AR Rl FABPI
ACOX1.PPARa .CYP7A1 PCKI1, B} — & 17 T i It
JHE TR SRR A A% 0o B A5 o DL R S BRI A
3.7 Real-time PCRXf £ R IFIIIE R T X #55

20 2 25 B AT 50 4IF , 8 i Real-time PCR 256 56 iE 15
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2% 7 K [J FABP1. ACOX1. PPARa. CYP7AL,
PCK1 mRNA £ k1§ 0, 5 1E % 41 H &, #5884
FABP1 mRNA % 5 & & F+ & (P<0.01) , ACOXI,

(P<0.01) ; SRERIL LA, BRI AR b e R e 4l

T H XUINZH FABP1 mRNA %3k 82 F 4 (P<0.01),
ACOX1.PPARa.CYP7A1.PCK1 mRNA 3 ik B i

PPARa. CYP7A1. PCKI mRNA % 5 W & F W& JH 1 (P<0.05,P<0.01)., WLFE 6.

F6 ZHFiAXIEME CUMS/MRBEAMEE mRNARIZWFM (x+s,72=10)

Table 6 Effect of Erchentang on target genes of obese CUMS mice (x+s,n=10)

215 Hl 4 /g kg ACOX1 FABP1 PPAR« CYP7A1 PCK1

1EH# 4 1.08+0.08 0.99+0.08 1.02+0.05 1.15+0.14 1.04+0.05
H 10 2 0.44x0.07" 3.10+0.20" 0.33+0.03" 0.41+0.07" 0.41+0.09"
T RUIR 4 0.65 0.88+0.04% 1.56+0.08> 0.82+0.05 0.82+0.08 0.85+0.06"
BRI R 4L 3.35 0.61+0.08% 2.63+0.219 0.57+0.05> 0.58+0.07% 0.54+0.04%
ZBRGh EAL 6.7 0.73+0.07> 2.05+0.11% 0.66+0.07> 0.72+0.04> 0.66+0.07*
WA 13.4 0.83+0.08" 1.64+0.13% 0.76+0.10 0.75+0.06> 0.77+0.08%

3.8 Western blot ¥ 55 sk 4 ~F 45 M HFAT IR IE X §%
S 2R g WA AT UE— B E , 38 15 Western blot 3255
I 3IF FABP1 ,ACOX1.PPARa.CYP7A1.PCK1 ) 75
HRIBIEO, 5 IEF 4 b, AL 4] FABP1 3Rk I
= F+ = (P<0.01) ,ACOX1,PPARa,.CYP7A1,PCKI1

®T ZHAWEMEE CUMS/IREMNEANENE (x+£5,n=3)

FIk TR FE(P<0.01); SRR LL#, R AK .
v ) A2 M O H ORUIR AL FABPL Gk W E R BE
(P<0.01),ACOX1.PPARa.CYP7A1 .PCK1 % ik i
FHEIE(P<0.01) , ZR B AZIF¥E L., W
#7.H3,

Table 7 Effect of Erchentang on target protein of obese CUMS mice (x+s,n=3)

415 /g kg ACOX 1/B-actin FABP1/B-actin PPARa/B-actin CYP7A1/B-actin PCK 1/B-actin
EH A 0.99+0.08 0.17+0.04 1.08+0.15 1.02+0.14 1.06+0.05
H 70 2 0.19+0.04" 1.09+0.12" 0.18+0.03" 0.11£0.03" 0.19+0.09"
XU AR 0.65 0.30+0.05" 0.70+0.11% 0.44+0.07" 0.32+0.05" 0.38+0.06
Z R R R 2 3.35 0.34+0.06" 0.44+0.09" 0.53+0.07" 0.29+0.04> 0.62+0.05
Z R aR 6.7 0.67+0.08" 0.27+0.06" 0.79+0.09" 0.46+0.07" 0.89+0.08*
ZWR e a2 13.4 0.57+0.07" 0.29+0.07" 0.77£0.11% 0.66+0.09" 0.73£0.09
socxi T ;... W EAE LR R (PO
‘ W)X W BT TG AR F L e B
P I SR S S 14D LS A6 T A 00 8 SR E A S R AR
PPARC | @ils wos owes emee evums @uun 52 kD2 W) N 5 AR M AR RN . R
el B L s B T DL 2045 F b F %, A 2 R

PCKI | g v e s s sme 69 kDa

[-actin | e — w— — — w— 42 kDa

A B C D E F
B3 SAMNRFFARBREARERK

Fig. 3 Expression of target protein in liver tissue of mice in each

group
4 itig

JE JHE A AR A r B 2 v O TG AR B 44 1 3, 13
AR G A DR FT 01 Ji A R BRI o R
. 28 .

o RARACHE WPB A, AT B AT s R W8 ok HL
A R SMAEAT T A B B AT (kTR T ) - I U
TWAAT TR R R, 3% W HL 28 i ST 51k HE
IBAT NG 45 SR O TN EE R . PRt R 2R A
AR N LB R E . BRI T BE AR 2 )y,
J7 vk o Bl R R BRI AR B R BR
W, O 2o WL AT L BRI IR IR
M, 2y B RAES, %8G M, AU 5 A R,
SRR AR 22 T, T LA BT IR R [ I B
SRR 2 o RS H IR A B 1, il 9 1 R
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MR HAERZIE, A2, TR A I8 i
2y, 2y . BTN Az SRR R K, SO E 2 R
Ly Mg SOt < AR T AW, E A L R A
FEI, S0 Ak, AR, 32 AT R R AR 1 v B2
bl o

AW 5T A 5 I DB RN PR S AT IR R R
Wi 75 B 3R T IR BE R CUMS /)N BB B , 36 B A7
Sy S EL LR K D RE FE AR Y SRS
20 2RI A1 20 B T O R R A, R VE S
TR 28 dJE AT N2 R B MR T RE 3 15
E| o O 1 N 5 D RPN T BN 2 A S D A 7
15 5 BT ek, T UL R T T LA I e 2R A S ) A
A bR A B2 B

5 UL P (RN A-seq) £ AR 2 78 2 (R K7 1
S 41 2 TN 4 I T AT i DR A Sk % B S R A A Y
WA BT T IR R A Kk R A AR v R Y Ak
0, 32 T DA B SR AT 48 s 2 i 2o R 10 A 1 D 4% K% A
FEHLHEINY . R T HE— 2 R IR T IR R AL
1 23 7 BL I, A< BIF 5% 8 Bl S 2 D0 7 B R B IE
(g B Rt 7 SN A= I N W
HEAT RNA-seq 43 HT 3 PR 9 L 458, I 0 18 13 119 22 5
FIAFER 1T KEGG i #% & 5, K L FRm ik . .
7 7 i 4 24 5 B B PPAR {75 53l 5 — % O LD
o S Wy T A 1 B 080 52 1R (PPARSs) 2 — 2%
F A2 TE R AR B ARG 8 RE BN AT R 2 n] 9
S R EEEAEH . WFIE R, PPAR 5 5 iE %
5 HAISAE 1 5 2 A= AL ) 5 D) A G , IR 4
ZoRAE PR A 2 T P R L pE AR I AR R R R
Wi 410 AR AE A7 A B AR Rk S Ak Y T A 1
WG 22 A y (PPARYy ) 3 8h 770 1 LA il /I e J5i 41 it
Ak, 00 R 98 TR 8 i, DA T o S AR AR AT
B A 28 m] S Dy T AESRE R A AR T &
JC 25 45 1S ol v] 8k 2 45T . PPARSs A LA i A
2o IR N T IR i VR #4275 77 T (BDNF) ,
N A 2E 1 28 0 A7 06 L 2 ok T 980 1k R 8 e AR
TABAE 5B & A BE AR KBl . PPARSs fE/E M ik
AR Y S BT YT IR T, R ROk AR T RE L B D
HIAEAR " . PPAR {55 38 I v 3 2o 9 4% T i 4 5 K]
B 2 TR 2 A T, 6 DL A 0 3R DR 9 i AR i A O
SE DR RN 2 B AR AR G 3K L, i g B R 45 A H
(FABP) . JI§ % 11 i i (LPL) Fi 19k 355 %8 i A 4 1L s
(ACOX ) % 1 4] % b5 5 iz 25 A1 (GLUT ) A1l iR Jeis B
= V9 B R F2 P (PCK) , L4, PPAR Gl 1% 34 1] LA [
B2 45 48 0 KH G BE X 70 NF-wB F i 988 38 58 A 1 -a

(TNF-a) %,

4h 4 PPAR 5 538 % S — B iz T T0UAE ik 28 1 8
f T A N, PR Ok TS A RO B L R
X B A% O B N E AT SE B 46 GE , Western blot Al
Real-time PCR £5 35 W/ , W% 7] LLF 4 FABP1
By 22 3k K O, 8 ACOXT ., fH [ B 7o - ¥ 1k i
(CYP7A1) .PPARa .PCKI1 )% 5K F . FABPI &
— Tl E I AN i v v B SRR AR T, R T
4 B N B 7 2 1Y) 2 az ARG, PT R Ao 5 e 2k A
Ty BE FNAE 17 A R RS A AT o0, ACOXT A& it
S A0 A T ORR D TR B- Ak Y G Il L R T K
BTG 7 R 1 S AL 2 f AR FR A TE AR BEOK
ST, T ACOXT A2 1% 1 4 (ROS) (1) 5 B2 R I 2
— o BEFEERM, ACOX1 i M it i 2 F B ROS i =
PR LR A R, TR A p 2 T, 2 5 AR AE
B BR G A2 A, ACOX 1 55 PPAR \NF-«B %
5 A E A B G 2 58 VR AT e A AR
JiE WML b & 4 AR P CYPTAT S IR [
AR Y G i, 32 B A0 DT 6 IR A B A A o IR
MR o IR R R ) B B A R A, B 5 M & T IR
F14) g A R o 28 30 O ) R o AR ST R T A A
SR AT e B 280 T (AN 5-FR  B & T B ) 1Y
yRe e I8 , 2 1 51 & AR AE . CYPTALAE Jy I [
Pt AR I A OC B L S M A Ak T BB S e IR EE K
S, DT ] 22 5% W) #4282 R e i D g, [F R, CYP7AL
AR B AR R A AN AR i JIEL 1 AR 15, 34 T B
T VT 2 JRRE SN R R AR RE (1 2 Y . BT
iz O 9 E B BT B FpE 2 R 47 4E AL T CYP7AL
T M AR 0T BRSO VT AR AKSF T B, 2 T i 28
RAE , JE JEPIABRE (1 & R, PCKI & BE 5 AR ik 12
) G B T S AR I DR R B I R ak B 5K
Tk 20 R % Ak o W R M I U A iR . PCKCL A S Bl 55
Az B OGS il , JF 9 P AR Ak AT R S e A 25 0 AR S R RE
sAEN . BESE B, AR E BB PCK ) 3R A K
0] BE & A A T BORE AR R A, HE T R )
Z U RE MG 45 P00 . PCK LA i 0 35 4 5 A &
5 = SRR G R (-TCA cycle) H 8] 7 4 19 K F-
XL ] R ) A A R y-2 5 T IR (GABA)
S 22 ) FE B RGAR . PCKI {6 1 PR AR W] BE 5 3L
TCA G FR o 8] 77 9y el /D>, 3 1717 52 W) Pft 28 366 I3 1) 65
ATy RE AT B 2 L5 411 ) FE AL

ZE LTk, R R AR R LA AR R AN BRR A
—EIRIT AR AL 5 9 5 I PPAR {5 5 38 %
K #% 0> # 45 FABP1. ACOX1, PPARa., CYP7AL,

. 29 .



H32 55 194
20264F 10 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 32,No. 19
Oct. ,2026

PCK1 A K, ARWFFE ] S Z BR iz 16 97 HE JHE AL AR 5
P Al — % A Bl o SRR DT AL

[1]

[7]

[F2EmsR]

ALK B EARATH B R

(&% k]

K AN RSN ST R S & 2 JIEREAE
LT 15 R (2024 4F i) (7). o B 8 B 4 K, 2025, 40(1)
6-30.
National Health Commission Obesity Diagnosis and
Treatment Guidelines Compilation Committee. Guidelines for
the diagnosis and treatment of obesity (2024 edition) [J].
Chin Circul J,2025,40(1):6-30.

[ 5 A A e 22 01 2 . v [ R AR 0 s R O R B
(20204F)[J]. #F7¥4K,2020,42(6) :521.

National Health Commission of the People's Republic of
China. Report on the nutrition and chronic disease status of
Chinese residents (2020) [J]. Acta Nutr Sin, 2020, 42
(6):521.

PR BB AR AF . S I R 3 T i R A 2 X A
JHE AR K BRI 38 40 B R R 2 [ ). P 25 25 3 50 R
2023,39(11):9-17.

QU P,LUO L M, XU L, et al. Effects of modified Chaihu
Shugan San combined with Jiangxiangru on intestinal
inflammation and microbiota in obese depressed rats [J].
Pharmacol Clin Chin Mater Med,2023,39(11):9-17.
MILANESCHI Y, SIMMONS W K, VAN R E, et al.
Depression and obesity: Evidence of shared biological
mechanisms[J]. Mol Psychiatry,2019,24(1):18-33.
I, XN T . B T RE S T AR G R W S kS (] B2
245K ,2020,26(17):3386-3393.

LI H,LIU W X. Research progress on the correlation between
gut microbiota and obesity[ J]. Med Rev,2020,26(17):3386-
3393.

TEU R ok, SR B2, 55 . A AR AR (S B I AR 25 9 1y
I R JE[T]. B BEA R 22241, 2024,45(7) : 168-176.
XING H R,ZHANG X,ZHANG Y Y, et al. Clinical progress
of antidepressant use in adolescent depression[J]. J Kunming
Med Univ,2024,45(7):168-176.

VAT B A% eh PG B2 A TR T AL, b ] RO B 2 A s
PRI 43 2% . AR I AT ep oG B R S T AR [T h i BE 2y
$%,2021,18(6) :4-12.

Expert Consensus Group on Integrative TCM-WM Diagnosis
and Treatment of Depressive Disorders, Mental Disease
Branch of China Medical Association of Minorities. Expert
consensus on the integration of traditional Chinese and
western medicine for depression disorders [J]. China Med
Her,2021,18(6) :4-12.

Hh R e B 22 o VRO 2, v ] R 15 2 4 23 LT 43 2%
o PP BE A R T 2y A TR AR SR TP B2 2T
LRI T LTI R 4R , 2023, 46(1)  12-17.

Blood Diseases Branch of the China Association of Chinese

.30.

[16]

[17]

Medicine, the Blood Diseases Branch of the China
Association of Ethnic Medicine, the Tumor Professional
Committee of the Chinese Society of Integrated Traditional
Chinese and Western Medicine, et al. Expert consensus on the
diagnosis and treatment of tumor-related depression in
traditional Chinese medicine [J]. J Beijing Univ Chin Med,
2023,46(1):12-17.

VILLAPOL S. Roles of peroxisome proliferator-activated
receptor gamma on brain and peripheral inflammation [J].
Cell Mol Neurobiol,2018,38(1):121-132.

COLLE R,DE L D,ROTENBERG S, et al. PPAR-vy agonists
for the treatment of major depression: A review [J].
Pharmacopsychiatry,2017,50(2) :49-55.
SANTANA-OLIVEIRA D A, FERNANDES-DA-SILVA A,
MIRANDA C S, et al. A PPAR-alpha agonist and DPP-4
inhibitor mitigate adipocyte dysfunction in obese mice[J]. J
Mol Endocrinol,2022,68(4) :225-241.

F I, WA HAR A AF L T A A i S A 2 e 2l
2 11 5 U UKL BT A AL BF 5T (1], b2, 2022, 53
(7):2031-2043.

WANG L W, HUANG D H, TIAN J S, et al. Study on the
antidepressant mechanism of Chai Gui granules based on
transcriptional profiling of peripheral blood mononuclear cells
[J]. Chin Tradit Herb Drugs,2022,53(7):2031-2043.

LI J, ZHANG Y, LI T, et al. High throughput mRNA
sequencing reveals potential therapeutic targets of Si-Ni-San
in the pons for a stress-induced depression model[J]. Front
Pharmacol,2024,15:1383624.

LI J, TANG G, CHENG K, et al. Peripheral blood
mononuclear cell-based metabolomic profiling of a chronic
unpredictable mild stress rat model of depression [J]. Mol
Biosyst,2014,10(11):2994-3001.

DUMAN R S, AGHAJANIAN G K. Synaptic dysfunction in
depression: Potential therapeutic targets [J]. Science, 2012,
338(6103):68-72.

KRISHNAN V, NESTLER E J. The molecular neurobiology
of depression[ J]. Nature,2008,455(7215) : 894-902.

SU P, LIU L, GONG Y, et al. Kaempferol improves
depression-like  behaviors  through shifting microglia
polarization and suppressing NLRP3 via tilting the balance of
PPARy and STATI signaling [J].
2024,143(Pt3):113538.

MORALES

Int Immunopharmacol,

I, FARIAS G A. Peroxisome proliferator-
activated receptor gamma(PPARy) and inflammation[J]. Int
J Mol Sci,2015,16(10):24200-24232.

WANG Q, XU Y. PPARs in neurodegenerative diseases[J].
Mol Neurobiol ,2019,56(4):2616-2631.

ELMES M W, PRENTIS L E, MCGOLDRICK L L, et al.
FABP1 controls hepatic transport and biotransformation of
A(9)-THC[J]. Sci Rep,2019,9(1):7588.

TSAIIT,WU C C,HUNG W C,et al. FABP1 and FABP2 as
markers of diabetic nephropathy[J]. Int J Med Sci, 2020, 17



H32 55 194
20264F 10 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 32,No. 19
Oct. ,2026

[22]

[23]

[24]

[26]

(15):2338-2345.

SHI B, CHEN J, GUO H, et al. ACOXI activates autophagy
via the ROS/mTOR pathway to suppress proliferation and
migration of colorectal cancer [J]. Sci Rep, 2025, 15(1) :
2992.

KONG A, XU D, HAO T, et al. Role of acyl-coenzyme A
oxidase 1 (ACOX1) on palmitate-induced inflammation and
ROS production of macrophages in large yellow croaker
(Larimichthys crocea) [J]. Dev Comp Immunol, 2022, 136:
104501.

DOMJANIC D S, ODEH D, DPIKIC D, et al. The effects of
nettle extract consumption on liver PPARs, SIRT1, ACOXI1
and blood lipid levels in male and female C57B16 mice[J].
Nutrients, 2022, 14(21) : 4469.

GONZALEZ-MANAN D, TAPIA G, GORMAZ J G, et al.
Bioconversion of « -linolenic acid to n-3 LCPUFA and
expression of PPAR-alpha, acyl Coenzyme A oxidase 1 and
carnitine acyl transferase I are incremented after feeding rats
with a-linolenic acid-rich oils[J]. Food Funct, 2012,3(7) :
765-772.

ZHANG J, LIU Q, CHEN X. The role of cholesterol

[28]

[30]

metabolism in depression: A systematic review [J]. J Affect
Disord, 2020,267:1-10.

WANG Y, LI H, ZHANG L. CYP7A1 gene polymorphisms
and their association with major depressive disorder in a
Chinese population [J]. Psychiat Genet, 2019, 29 (4) .
123-130.

SMITH R, JOHNSON A. Bile acids as modulators of
neuroinflammation and depression: A potential therapeutic
target[ J]. Neuropharmacology,2018,136:287-295.

SILVA J, ALVES C, PINTEUS S, et al. Disclosing the
potential of eleganolone for Parkinson's disease therapeutics:
Neuroprotective  and activities [J].
Pharmacol Res,2021,168:105589.

KE L, WU J, ZHANG Y, et al. The role of

anti-inflammatory

phosphoenolpyruvate carboxykinase 1 (PCK1) in depression:
Linking metabolism and neurobiology [J]. J Psychiat Res,
2023,125:1-8.

BROWN M, TAYLOR S. Metabolic dysregulation in
depression: The role of PCK1 and gluconeogenesis[ J]. Metab
Brain Dis, 2021,36(3) :487-496.

[=EHmiE MSM]

.31.



