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Abstract: To investigate the effect of Morinda officinalis How. (MO) extract on social cognitive ability in male depressed

mice and to elucidate its underlying molecular mechanisms and potential targets, different doses of MO were administered to
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intervene in chronic restraint stress (CRS) mice. Mice social behavior was measured and the expression levels of proteins, such as
tyrosine hydroxylase (TH), melanoma-associated antigen D1 (MAGE-D1), phosphorylated phosphatidylinositol-3-hydroxykinase
(p-PI3K), and phosphorylated protein kinase B (p-PKB/Akt), were determined. Additionally, molecular docking was performed to
analyze the interaction between MAGE-D1 and the key active components of MO. The results demonstrated that MO markedly
improved the social cognitive ability of male depressed mice. Compared to the CRS group, treatment with medium-dose MO
markedly increased TH-positive expression in the cornu ammonis 1 (CA1), cornu ammonis 3 (CA3), dentate gyrus (DG) hilus, and
midbrain, with positive cell counts rising by 47.52%, 121.18%, 26.12%, and 77.85%, respectively (P<0.01). The positive expression
of MAGE-D1 in the CA1 and CA3 was also significantly enhanced, with positive cell counts increasing by 72.06% and 52.15%,
respectively (P<0.001). Furthermore, the expression levels of p-PI3K and p-Akt in brain tissue were upregulated by 2.34- and 4.48-
fold, respectively (P<0.001). Molecular docking revealed a strong binding affinity between the active components of MO and
MAGE-DI. In conclusion, 50 mg-kg'-d"' MO may improve social cognitive ability in male depressed mice by upregulating the
PI3K/Akt signaling pathway and increasing the expression of TH and MAGE-D1. MAGE-D1 was identified as a potential target for
antidepressant therapy. These findings provide a theoretical basis for the clinical prevention and treatment of male depression with
traditional Chinese medicine while also offering a reference for the research and development of new antidepressants.
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Fig.1 Effect of MO on social behavior of CRS mice
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F2F (P<0.05), FTAF.

2 HER5ITE

2.1 MOXTCRS/M R A A 4 A 19 % o

WE 1 iR, 5 Cont 4LEL#:, CRS 45 Hrs)
YIAZ B R D T 30.11% (B 1a, P<<0.001), HPf
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CRS 4 AH L, FLX 4181 MO 41 bL EH4B 418 & 2% T+
(P<0.01), HA MO-M A ANHE, LLEIEFR 5
BT 40.03%- 61.28%- 30.58%- 29.93% (P <<0.001)




MR B @B

Modern Food Science and Technology

2026, Vol.42, No.10

PR AL T RE A NRAAF P /1, BETC R B2
AE R0 T e B L AAIOAE A8 A 52 AT AR AL 2 3
PR PG, RIAEERIAAE IR S g )n VISR ThRE
BRA™ . A A4 A8 LSRG 3 B SN R AL A A
REST, FIRRMBRIEAL SRS, B ] A /D R 5 H ARl
P B 2B /) B A LI TR A QAR /N R A 28 1 Bl A 52
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Fig.2 Effect of MO on TH expression in hippocampus and midbrain of CRS mice
E: () i LA P IRl IF 4 &, AR =100 um; DG : #HWHK=; MB: ¥/; (b) CAl X TH faltmit4L£; (c) CA3 K
TH Fatkmiedig; (d) %R 1R TH Mk mdg; (e) /8 TH FEmiLie.

2.2 MOXCRS/M ¥ D o i i THR 15 B9 % R

Wl 2a FHET7R, TH 7E# SRR s A Rk, &
BRIETHAICHEAGHTE. 5 Cont ZIHLHE, CRS 41
RS A 1 X (Cornu Ammonis 1, CAL). 52
A 3 X (Cornu Ammonis 3, CA3). AR[A] (Dentate
Gyrus, DG) []IX Al i TH fH %598 : 5 CRS
1A EL, FLX 4151 MO-M 41 TH BH 1 % 35 33 0 i 48
hn, Hrf MO-M 45 Cont A5 N4 W 2b~e
Fi7x, 5 Cont 41AHEL, CRS 41 CAl. CA3. DG [TIX
A i TH BH % 480 i £ 43 7910 9k 2D 1 38.28%+ 59.29%
23.29% M1 52.06% (P <<0.001); 5 CRS ML, K&
MO-L 41f1 MO-H 41 CA1 [X TH BH 410 30 % 55 £ 4
RN, EWARERWX . P& FLX 481 MO-M
AR Z (P<0.05), Hd MO-M 414 5l £
T 47.52%. 121.18%. 26.12% F1 77.85% (P <0.01).
TH 2 JLAS W i & B FR BRI 20 IR 2 4
WA EZ B, EkiEZ Bl (Dopamine, DA) 7K1
FE S THTZ—, WA1EN DA BEME LA bR E
PP R R, IARFEIRES S5 DA REMR 4
BSCEAAOC, A3 DA K. TH iG A DA Z14A%
BRI, Hk, DA BEMAILAIEES S T MALE
A NFIBE G T . A SRaGd, AR/ NS,
A0 TH BH 20 2 2 5b, JE R CA3 I i X ek
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A 52.15% (P <0.001). MAGE-DI #& x % % MAGE
R, EMERGR WD EERIE, Z5ME
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1, MAGE-D1 0] ji i 3 58 cAMP 2 W JG {1 45 5 B E
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SIS 5l D e, Hik kv S 8
AT NEREEEY . Hitk, MAGE-DI1 A g B A R 45 4 %2
ITRMIIRE. ARSI KW, FiE MO n W& 1
IANER /N B D MAGE-D1 3Rk, 448 =Mt ax
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Fig.3 Effect of MO on MAGE-D1 expression in hippocampus
of CRS mice
Z:(a) BL CAIRIFRZEE (4: MAGE-D1, %:

NeuN); (b) CAl X MAGE-D1 F8 % 2m Ja %5 % ; (¢ )i & CA3
R IF X & # & ( 4: MAGE-DI, %t: NeuN); (d) CA3 R
MAGE-D1 et 2m o5k 2 .

B 4 55 F x4 S nT A, MAGE-D1 5 MO X4
TEVERLSY B3 I SVERRG 2R AL 1R dk-6- 52 AR
My eE A E AR B N-8.53. ~7.61.-7.14 kcal/mol,
¥) <-7.00 kcal/mol. B MO & V£ 55> 5 MAGE-D1
HBEBRRMEAEMT, Bdake, nMEREED
S50, fENETPRRE R PEE EENI IR . A
g, ARSI MAGE-D1 7] /E N HU AR 16T 1
TETERERR o
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B 4 MO i#EEM 55 MAGE-D1 4> F$#%
Fig.4 Molecular docking of MO active ingredient with MAGE-D1
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