DOI: 10.11844/cjcb.2026.02.0016
o [E 4 A ) 244 Chinese Journal of Cell Biology 2026, 48(2): 421-429 CSTR: 32200.14.¢jcb.2026.02.0016

BRI TER A A AT S 'IEF_‘ZE%MH’EMEE!X R

HZ R RE X BDNF/TrkB{= 218 IR E2 0

I RRE™ R’
(TR Vb0 T2 B L E T DRSO BRL 5K 2K 1T 075000; 29K 5 0 H Vb 04722 Bess s =R, 75 1T 075000)

BE 2L TBDNF/TkBAS 538 BAR R B4 T T B RGP AT IR B AR K RAP 42
KIEGRA, FHRIT T R a9E A L], 601 68 #569 K RIEALS 4 Conf (3T R4 ). Mod4E (124!
20). Dulfh (L& iT40). OlaZf (B R -F40). Comfh (LA iTIRA R R -F40), H20 122, RIFEH
R TR 6 B AT Hy 35 K REAT KA R) O I M A AR K . AR 39 K5 B ARKARST
T I SRR F I K RAT A F AL, HER &L RKE D 248 & T4k, ELISAK N4 B 2847 5-HT.
DA. NE. IL-6. TNF-o7K-F, TUNEL# & XL I 40 4R AP 22 7L t7J<+ Western bloti& &4 2 2047
% BDNF. TrkB. PI3K. p-AKT/AKT#j7K-F. 5 ConZBA8rk, ModZ X R.7% ) E 34542 4548 (P<0.05), 4%
IRARHF B2 TR (P<0.05), 5% 318757k R 3h B B] 2 K (P<0.05), 745 A E , 5S-HT. DA. NEK-FA
% BDNF. TrkB%& @ 7K-FEA4%,(P<0.05), IL-6. TNF-a. #¥%2 0T K-FF+ 5 (P<0.05). 5 ModZiARtt,
Dul#8. OlaZiA= Com#l K R, ). 342 E K (P<0.05), 4B KABIFF R ZH 5 (P<0.05), 5214 H KD
BT 18] 4542 (P<0.05), 7 IZAM1%5 M %2, 5-HT. DA. NEK-FvA% BDNF. TrkB. PI3K. p-AKT/AKT/K-F
F+ & (P<0.05), IL-6. TNF-a. #2208 T K-FFE1K (P<0.05). 5 Dul2iA= OlaZBA8k, Com#l X 7% 3)
B35 A2 T K (P<0.05), 48K 4T 5 B FH 5 (P<0.05), 3%18 37K T3 BT 18] 4548 (P<0.05), 324015 R 4%,
5-HT. DA. NE/K-FVAZBDNF. TrkB. PI3K. p-AKT/AKT/K-F#&(P<0.05), IL-6. TNF-0. ##% 7T
BT KTFFEAK(P<0.05). B& & iTHEA B Pt R A AR K R LA 06 77 VR R, HAE A U] =T 48
4 EBDNF/TrkB1z 538 5%, 32 3 e XAV 28 i 2, W av 2 K gEfetmlo AT A X

KRR EEIRPETT; BECE; 18 MR RIEENAR; BDNF; TrkB

Effect of Duloxetine Combined with Olanzapine on Neuroinflaimmation
and BDNEF/TrkB Signaling Pathway in Rats with Chronic Stress Depression

WANG Li', LIANG Junfeng®*, BIAN Yuan®
(‘Department of Children and Adolescents’ Psychiatry, Shalingzi Hospital, Zhangjiakou 075000, China;
*Department of Psychiatry 111, Shalingzi Hospital, Zhangjiakou 075000, China)

Abstract This study aims to explore the effect of duloxetine combined with olanzapine on neuroinflam-
mation in rats with chronic stress depression based on the BDNF/TrkB signaling pathway, and to investigate its pos-
sible mechanism of action. Sixty 6-week-old rats were randomly divided into the Con group (control group), Mod
group (model group), Dul group (duloxetine group), Ola group (olanzapine group), Com group (duloxetine combined

with olanzapine group), with 12 rats in each group. A chronic stress depression model was established by long-term
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stimulation of rats with random unpredictable stress behaviors. The open field test, sucrose preference test, and forced
swimming test were used to detect behavioral changes in rats. HE staining was performed to observe morphological
changes in hippocampal tissues. ELISA was used to detect the levels of 5-HT, DA, NE, IL-6, and TNF-a in rat hip-
pocampal tissues. TUNEL staining was used to observe the apoptosis level of hippocampal neurons. Western blot was
used to detect the levels of BDNF, TrkB, PI3K, p-AKT/AKT in hippocampal tissues. Compared with the Con group,
the Mod group showed a significant decrease in total activity distance and sucrose preference rate (P<0.05), an pro-
longation in immobility time in the forced swimming test (P<0.05), aggravated pathological damage, decreased levels
of 5-HT, DA, NE, and protein levels of BDNF and TrkB (P<0.05), and increased levels of IL-6, TNF-0, and neuronal
apoptosis (P<0.05). Compared with the Mod group, the Dul group, Ola group, and Com group had a longer total ac-
tivity distance and significantly higher sucrose preference rate (P<0.05), and a shorter immobility time in the forced
swimming test (P<0.05), alleviated pathological damage, increased levels of 5-HT, DA, NE, BDNF, TrkB, PI3K, p-
AKT/AKT (P<0.05), and decreased levels of IL-6, TNF-a, and neuronal apoptosis (P<0.05). Compared with the Dul
group and Ola group, the Com group had significantly increased total activity distance and sucrose preference rate
(P<0.05), decreased immobility time in the forced swimming test (P<0.05), alleviated pathological damage, increased
levels of 5-HT, DA, NE, BDNF, TrkB, PI3K, p-AKT/AKT (P<0.05), and decreased levels of IL-6, TNF-a, and neu-
ronal apoptosis (P<0.05). Duloxetine combined with olanzapine has a therapeutic effect on rats with chronic stress

depression, and its mechanism may be related to activating the BDNF/TrkB signaling pathway, increasing the content

of monoamine neurotransmitters, and inhibiting neuroinflammation and cell apoptosis.
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Table 1 Changes in total travel distance, sucrose preference rate, and immobility time in the forced swim test

in rats from each group

4151 T B R /m B K A - 5/ % SHIA VKA BN [E)/s

Group Total travel distance /m Sucrose preference rate /% Immobility time in the forced swim test /s
Con 2.55+0.12 78.33+4.12 52.45+4.22

Mod 1.40+0.30* 42.21+3.33* 169.67+6.34%*

Dul 1.90+0.20" 62.34+3.22% 75.32+4.45%

Ola 1.92+0.227 63.67+3.89" 72.45+4.89%

Com 2.25+0.15%44 72.45+£3.11%44 62.76+4.67*4

#P<0.05, 5 Con414 LL; “P<0.05, HMod414H Lt; 2P<0.05, SDulZlLAALL; 4P<0.05, HOlaZlAfitL . Xts, n=12,
*P<0.05 compared with the Con group; *P<0.05 compared with the Mod group; ©“P<0.05 compared with the Dul group; 4P<0.05 compared with the

Ola group. X+s, n=12.
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Ola group. X+s, n=6.
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Fig.1 Histopathological examination of rat hippocampus
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Table 2 Changes in the levels of 5-HT, DA, NE, IL-6, and TNF-a in the hippocampus tissue of rats in each group

)

G 5-HT /ng-L! DA /ng-L! NE /ng-L"! IL-6 /ng-L" TNF-a /ng-L"!
roup

Con 440.58+12.16 62.43+4.12 126.75+8.08 61.02+8.12 89.29+20.88
Mod 300.54+11.89* 45.82+3.89* 93.54+7.05* 104.9548.12* 227.31+13.12%
Dul 357.29+12.67" 50.55+3.01% 108.73£7.15% 87.61+6.81% 165.79+12.45"
Ola 353.71+14.44" 50.23+3.96* 112.57+7.27% 88.23+6.43* 163.08+11.41%
Com 417.95+12.35*~4 60.8442.2144 123.4446.35"~4 67.89+4.91%44 103.49+£13.0344

*P<0.05, 5Con41AH LL; #P<0.05, 5Mod41AH EL; #P<0.05, 5DulZlAALL; 4P<0.05, 501214l L. Xts, n=6.
*P<(.05 compared with the Con group; “P<0.05 compared with the Mod group; “P<0.05 compared with the Dul group; #P<0.05 compared with the
Ola group. X+s, n=6.
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Fig.2 Detection of neuronal apoptosis levels in the hippocampus tissue of rats
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Table 3 Number of apoptotic neurons in the hippocampus tissue of rats in each group

YL T R

Group Number of apoptotic neurons
Con 5.33£0.52

Mod 51.50£2.07*

Dul 25.17+1.72*

Ola 26.00+1.26"

Com 11.17+£0.98744

*P<0.05, 5 Con4LAH EL; *P<0.05, HMod4LAH E; 2P<0.05, 5 DulZl A L; 4P<0.05, HOladiAHEL . Xk, n=6.
*P<0.05 compared with the Con group; “P<0.05 compared with the Mod group; “P<0.05 compared with the Dul group; 4P<0.05 compared with the
Ola group. X+s, n=6.

ZICAT RECRE D (P<0.05), H Com#l#ign 2.5 ERASTHARATIRSISMAHEENEIAR
P T4 £ AT DulZA A OlaZ (P<0.05). K2 /§D2HZIBDNF. TrkB. PI3K. p-AKTEHKF
3. 5 Cond ML, Mod41 K i ifg 5 41 2{ BDNF
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Fig.3 Changes in BDNF, TrkB, PI3K and p-AKT/AKT levels in the hippocampus tissue of rats
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Table 4 Changes in BDNF, TrkB, PI3K, and p-AKT/AKT levels in the hippocampus tissue of rats across different groups

YR

G BDNF TrkB PI3K p-AKT/AKT
roup

Con 1.05+0.06 1.03+0.07 1.03+0.10 1.02+0.10

Mod 0.15+0.07* 0.14+0.04* 0.14+0.01* 0.13+0.01*

Dul 0.34+0.05" 0.32+0.05" 0.38+0.04" 0.35+0.04%

Ola 0.35+0.05" 0.33+0.05" 0.39+0.04" 0.37+0.04*

Com 0.89+0.07*44 0.88+0.06""4 0.78+0.08*44 0.80+0.08"~4

*P<(.05, 5 ConZl A EL; *P<0.05, 5Mod41AHLL; 2P<0.05, 5DulZHAHLL; 4P<0.05, 50laZl ALt . X+s, n=6.
*P<0.05 compared with the Con group; *P<0.05 compared with the Mod group; “P<0.05 compared with the Dul group; 4P<0.05 compared with the

Ola group. X+s, n=6.
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