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Abstract: Objective To reveal the mechanism of Zuogui Jiangtang Jieyu Formula (72 V3 F&¥#fi# 48 77, ZGF) to improve synaptic loss
of hippocampal neuron based on triggering receptor expressed on myeloid cells 2 (TREM2)/complement component 1q (Clq)
signaling-mediated microglial cell synaptic pruning in diabetes-related depression (DD) rats. Methods The model of DD rats was
established and rats were randomly divided into control group, model group, TREM2 inhibitor (IN1, 1.5 ng/kg) group, TREM2 agonist
(AL002, 2 pg/kg) group, positive drug (metformin 0.18 g/kg + fluoxetine 1.8 mg/kg) group and ZGF (10.26 g/kg) group. Primary
microglia and hippocampal neurons from SD rats were cultured separately. An in vitro co-culture cell model simulating the DD
environment was constructed by treating with 150 mmol/L high glucose combined with 200 pumol/L corticosterone, control group,
model group, TREM2 inhibitor (IN1, 2 pmol/L) group, TREM2 agonist (AL002, 5 umol/L) group, positive drug (10% positive drug-
containing serum) group and ZGF (10% ZGF-containing serum) group were set up. Depression-like behavior was evaluated by open
field, forced swimming and sucrose preference test. Synaptic loss of hippocampal neuron was observed by Golgi staining. Morphology
and structure of microglia and hippocampal neuron was observed by cell imaging analysis. Nissl’s staining was used to observe synaptic
loss of hippocampal neuron. The protein expressions of TREM2 and Clq in rat hippocampal microglia or in vitro microglia, and
ostsynaptic density protein 95 (PSD95) in rat hippocampal neurons or in vitro hippocampal neurons were detected by
immunofluorescence. The expressions of TREM?2 protein in hippocampal tissue or in vitro microglia were detected by Western blotting.
Results The animal experiment results showed that ZGF significantly increased the total activity distance and sugar water preference
rate of rats in open field experiment (P <0.01), reduced forced swimming immobility time (P <0.01), up-regulated TREM2 expression
in hippocampal microglia (P < 0.01), and inhibited C1q/PSD95 signal mediated excessive pruning of microglial synapses, thereby
improving synaptic loss in rat hippocampal neurons (P < 0.05, 0.01). The results of cell experiments showed that the serum containing
ZGF could significantly up-regulate TREM2 expression and inhibit C1q/PSD95 signal mediated synaptic pruning in microglia, thereby
reversing synaptic loss in hippocampal neurons (P < 0.05, 0.01). Conclusion ZGF effectively mitigate the synaptic loss of
hippocampal neuron and thereby alleviate depressive behavior in rats, the mechanism of which might be related to the regulation of
excessive synaptic pruning of microglia mediated by TREM2/C1q signaling.

Key words: diabetes-related depression; TREM2/C1q signaling; synaptic pruning; synaptic loss; Zuogui Jiangtang Jieyu Formula;

loganin; paeoniflorin; salvianolic acid B; calycosin-7-O-f-D-glucoside; catalpol

2025 FARRKERE BE CIL 6.29 12, PHEZ
PEPRIR S — K HE, B#HABOE 1.4 10, BERWIFK
hEZ, HPE 7 NN, IR RRE S
EIET NE =TS 500 J5,  HorboE RO I R AIARE
(diabetes-related depression, DD) &FALE IR EH
2oz —W, DD KfkakE, % &xEHBUEE,
I PR b P 2 A L S A R IR, IR R TR B
HIASE, 99697 TUE AERS), #OT & DD KL
il S 275 v i 7t B AR JEBE .

HATPUERIRIRIGST DD ShZ R miE%), +
SR LA %5 1] 5 PR 25 M OB SR T (HAFRAE
BRFEG AR RN R . BT A & 555 R
FRB4, DD fE BB E T “WHwiE 7 5 “HBIE”
MEAUERD), Haz il “SIPIRE A4, <
MFEBE bR, & E R FER 7. o &2 PRE e
BIRR, TSI HLAR AR, 7R R IRE K
e R HIAR G 28 S RARE IR T Th B R
R EE T DD “Re--AR 7 BmbLRR s, FEACH R
(kA B2 07 70 A R R 7, AR AR A
A, JT AR S, BT 2 DD HERRHUVRE S, RER

Fe VA ERERAAR T VR R €, BT B I R = S
ARHEAME .

KA PR A0 22 RG0S BB MR L, Rk
T OFEANARIE () — A B EORHARE, H 506
1 R AR R AEAH R, T IR, R
PRIPIRAETS Ak e i 2= AT A 3 /0N B ot 240 i 2R
B BTG AP U R A IE RS E  RAE RGNt
seAh, PRI FIR ], S R TR SR
B i f ( immune receptor molecule-like family
member, CD300) 3Kz ot 40 - 5 #h 22 70 7
WU A 5 D R T R R A A B 0 T S
DDUM4, - CD300f 2 — Fft & 2 40 i fih & 2 4k 2
(triggering receptor expressed on myeloid cells 2,
TREM2) #EGRBEZAE, WHFUAIL TREM2 [ il
BoEVZE TR SKANECRE T B/ iR 51 48
HAEARI . P S A RARE BT I R, R 25 2R A
N RGBT 45 107 1 BRI 510, {HAE DD
KA, TREM2 Sfa[ AT /N i o7 40 1 R A 12 B 4k
IS B0 S 2o R E R H AT ARG R . SRt
FAUMEA SRS 2 AN JER, L TREM2



* 2604 »

PER 2026£4 8 B57% BT Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 7

I N R AR R A B BT O DI R, 38— 20 B
e T A g S 5 S I A 4 e R i R R I 24
Bl 9 DD A 2B a4 BT B AUE #EAR o

1 #8
1.1 =)

8 J& ¢ SPF 2 MEdE SD K 80 W (Hirh 70 A
HATE SR, 10 H & 415, 4 15~17 d
SPF % SD MERERR 2 H, Bk 2~3 d SPF 40K
20 S, B0 e v R v Sk SER A A IR A T
VFATIES SCXK (i) 2021-0002. #h#5:564i
TR 24 R 2 5 — B R 25 e S 5 sh A6 B DR oAtk
#E GltES ZYFY-202409182).

1.2 ##f

T VARERERAR T A 15 g L2 B 12 g,
MIfc 12 g, #2T 9g. BM&28k3g. 12 12,
I 6g. £ 9g. FBE9g. M og. HE
18 g ZHRk, LIRZGMIR 500 B 1 e R 2K 5
FMWEER, HEWE R RS —EE
Bt 24 7 38 ke 5 [ 80352 43 0l 25 08 O K S R A b B
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(complement component 1q, Clq) Puff. iEHifR
Alexa Fluor® 488 — 1. LI=EP/MR Cy3 =3t (it
43524 10023543, 10062754, 2300426, 2400437)
W) I = LR AR A IR A F
1.4 {3

LabMaze W4T N 04T R4 (AL R ARSL I
BIRME R BA R ITEAT]D; Galaxyl70R 44k
RE 748 (8 [E Eppendorf /A #]); Vectra B8 EA
)P A8 24 (£H Perkinelmer A ]); MPTC
R HENE &4 (3£[H Bio-Rad A 7]); LSMS00 %4
R RO R A B ([ Zeiss AT
2 ik
2.1 FERR. RS54

ZWRSCHR T R08200, 3R EL SPF Zifitd: SD K
70 H, ERMELASE Sd A, BEHLER 10 HOKR
TERXTIRZA, RT 60 R KRE 4 H & iR kR RS
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ZGF-Zuogui Jiangtang Jieyu Formula; P < 0.01 vs control group; *P <0.05 #*P < 0.01 vs model group, same as below figures.
El1 ZVAEGEFAERS X DD KRA AL BIERNRIE. SREFFAT N EFMBEKRFENFN (X+s,n=10)

Fig.1 Effect of Zuogui Jiangtang Jieyu Formula on total active distance in open field test, immobility time in forced

swimming test and sucrose preference rate of DD rats (X £ s, n =10)
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Fig. 2 Effect of Zuogui Jiangtang Jieyu Formula on hippocampal neurons synaptic loss of DD rats (X £ s, n=3)
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A-FPEFEAINE B TREM2 & (X 100); B-Western blotting 51l 4141 TREM2 £ik.
A-TREM2 expression in hippocampal tissue detected by immunofluorescence (x 100); B-TREM2 expression in hippocampal tissue detected by Western
blotting.

3 ZEVIAREBERRENAXTEDENA P TREM2 ZEAREHIFM (X+s,n=3)
Fig.3 Effect of Zuogui Jiangtang Jieyu Formula on TREM2 protein expression in hippocampus of DD rats (X £ s, n=3)
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[ A
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M R INI
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Fig. 4 Effect of Zuogui Jiangtang Jieyu Formula on protein expressions of C1q and PSD95 in hippocampus of DD rats

(x100; Xts,n=3)
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Red arrow represents activated microglia, and blue arrow represents damaged hippocampal neurons.
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Fig.5 Effect of drug-containing serum of Zuogui Jiangtang Jieyu Formula on morphological changes of microglia and

hippocampal neuron of rats in vitro (x 100)
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Fig. 6 Effect of drug-containing of serum Zuogui Jiangtang Jieyu Formula on hippocampal neurons dendrites and dendritic

spines of rats in vitro (x 100; X+ s,n=35)
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Fig.7 Effect of drug-containing serum of Zuogui Jiangtang Jieyu Formula on protein expressions of TREM2 in microglia in

vitro (X £ S, n=3)
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Fig. 8 Effect of drug-containing serum of Zuogui Jiangtang Jieyu Formula on protein expressions of C1q and PSD95 in

microglia in vitro (X 100; X+ s,n=3)
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