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RAMPTY & FHAE, AT SR F oA (REITARIN) FF e, R SEAA L, EHHB KRR 3N X ez it
LM T RERERG YRR E, LR E BARBIFE BB FAT R REIHREK(P<0.05), Ry aTA 34 B F
%42 (P<<0.05);EFem R F LR 7, 5 T T8 AR IR £ F K4, PFC NAc . VTA R 5 3174 40,35 .24 A, £ %3 B &
A B IR RS RO AR S A R B R, SGHWT £ 3@ i3 35 g R, M ABL . R A RBA o 5 2B, e A= B s
BR 0 A M B R, 3 A AR B FE X 3P AR K R A9 AF B ERIR 7 A e, VAR AR R AR A SRR MEIE A £, s 2R BT,
SGHWT 7T 2 &+ #& X & NAc X % & i # B(Akt) "H L3045 F 18 B %2 & & (mTOR) #9 B BR AL AR T, B 5 T N-F 2L-D- K L&
B2 %4 1(NMDARL )& & 69 £k . 4518 SGHWT 7T B F B EHBA K R a9 W AREEAT A, 32 3 PFC-NAC-VTA A% 2 ZRI8 4L 4R 04 S 32
Bt , LR AER T 465 276 NMDAR1 & & &k | igF Ak/mTOR 12 5 38 %4 X .
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Exploration of the antidepressant mechanism of Shugan hewei tang based on metabolomics of PFC-NAc-
VTA neural circuit
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ABSTRACT OBJECTIVE To investigate the antidepressant mechanism of Shugan hewei tang (SGHWT) based on the
metabolomics of prefrontal cortex (PFC) -nucleus accumbens (NAc) -ventral tegmental area (VTA) neural circuit. METHODS
Male SD rats were randomly divided into blank group, model group, SGHWT low-, medium- and high-dose groups [3.67, 7.34,
14.68 g/(kg-d), by raw material], and fluoxetine group [1.58 mg/(kg-d), positive control], with 12 rats in each group. Except for
the blank group, the depression model was established by chronic unpredictable mild stress combined with individual cage housing
in the remaining groups, and the corresponding drug solution or normal saline was administered via gavage during modeling, once

a day, for 6 consecutive weeks. After the last administration, the body weight, sucrose preference rate, total moving distance,
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group were detected. Samples of PFC, NAc and VTA areas of
rats in the blank group, model group, SGHWT medium-dose
group and fluoxetine positive control groups were collected,
and their histomorphological features were observed, and non-
targeted metabolomics analysis (except for fluoxetine group)
were performed and validated. RESULTS Compared with

model group, the cytolysis, structural damage and other
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pathological damages in three brain regions of rats were significantly alleviated in each drug group, while their body weight,
sucrose preference rate, total moving distance and frequency into the center were all significantly higher or longer (P<<0.05), and
immobility time was significantly shorter (P<<0.05). The results of non-targeted metabolomics showed that a total of 78 endogenous
differential metabolites were identified, with 40, 35 and 24 in the PFC, NAc and VTA regions respectively, mainly involved in
amino acid, lipid and sphingolipid metabolism. The results of metabolic pathway enrichment analysis showed that SGHWT affected
the neural circuits of depressed rats by regulating sphingolipid metabolism, alanine, aspartic acid and glutamic acid metabolism,
saturated fatty acid biosynthesis, among which alanine, aspartic acid and glutamic acid metabolism was predominantly involved.
Validation experiments showed that SGHWT significantly increased the phosphorylation levels of protein kinase B (Akt) and
mammalian target of rapamycin (mTOR ), and decreased the protein expression of N-methyl-D-aspartic acid receptor 1 (NMDAR1)
in the NAc region of rats. CONCLUSIONS SGHWT significantly improves the depression-like behavior and attenuates pathological
damage of PFC-NAc-VTA neural circuit of model rats, the mechanism of which is associated with inhibiting NMDARI expression
and activating the Akt/mTOR signaling pathway.

KEYWORDS Shugan hewei tang; depression; non-targeted metabolomics; PFC-NAc-VTA neural circuit; NMDARI1/Akt/mTOR
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J291B218395, 4li i =98%) M4 F b it AE W BH A fR
N bl H iR B (protein kinase B, Akt) | i iR 1k
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1 (mammalian target of rapamycin, mTOR) . # iZ b
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543 9 Ay 92728 13038T ., 2983T ., 5536T) 4 H H 3 [
CST 23l %di NMDAR1 F ST REHTIA (L5 HY-P80247)
I H 32 [E MCE 28 7 5 bt B-NLah 25 H (B-actin) 22 v 4T
(5 00123310) g [ BRI =8 AP E AR A BRA A 5 H
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244 6 LK AY PFC \NAc  VTA il X FEA[ (30 + 5)mg],
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mm A ER 4~6 i, T 4 °C N 2J 3 3 min, & 15 min
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1.5 mL EP4EH . FEUUIE AT AHEEOR T (V 2w
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Pl 12 000 r/min 250> 15 min, B F W . ¥ ER IR B
HWIRA, WE L min IR 2] )5, T 45 °CF H.25 e 45 50
min J&5 , ITASRBUGR 1 250 wL &%, iR i€ 3 min, T4 °C
R LA 12 000 r/min B0 15 min, B35, AR AL
LT R B R4S 4l B 10 L IR AT, 1
A i #% (quality control, QC)AEA , F TR I8 R 48 I £
FEME
2.6.2  EREFN A A
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MS/MS FEARFEA TR, FLAR ) 5% 5 B S5 S 5 AR
AL TN Pl G e 2= o™
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SR AEREA 3/ B B I R R R B AR O A
Profinder £ {4 S MPP #1454 745 4 i ib ¥R % 2% 7 458 3 1
AT, 8 SIMCA-P 14.1 844847 2 14353 Hr (prin-
cipal component analysis, PCA) . 1F 2 fif iz /) —7fe - H]
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analysis, OPLS-DA ) J 200 Y& # k30 73 H7 , A TG
R AT BT o [V, THOA A% €0 5 e 1) AB i i BRI
(variable important in projection, VIP) , -3 & 4 0] 22 55
£ %% (fold change, FC) =1.20 5% <<0.83, % 1 7 % 14
VIP>1 H P<<0.05 ()9 5 L AF Sk P il 22 S AR,
IR AL & W 09K B0 4y i, A B HMDB %548
(https://www.hmdb.ca/) X {5 W) ) % 8 15 B
AT AT HE 5 o I MetaboAnalyst 6.0 5 & &b B T
H., LA P<<0.05 Wit 5148 , e A5 5] (1) 5 22 AR
AT o 3 DR R 5 PR 21 208 1 (Kiyoto Encyclope-
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dia of Genes and Genomes, KEGG ) i [if &= ££ /3 #r™™, %of
AR TE Y — 1gP AT LR, DA 6 AR Ak i 2 Y S R
T
2.6.4  ALHIEUET L

HAJE“2.6.37 301 T 4% 5 Al PEC-NAc-VTA #i 22 31 & B
A 3 Y, SR FH Western blot v %45 i % 19 40 56 2
PRI TR . BC2.47 30 R 25 (40 BRI . SGHWT
2155 3 HR RS PETT 4L 3 KR NAC X2 (30 +
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