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Research progress on the mechanism of action of Morinda officinalis
oligosaccharides on depression

HE Mengjie, DAI Xueling, HUO Qing, LI Xin"
(Beijing Key Laboratory of Bioactive Substances and Functional Food, Beijing Union University, Beijing 100191, China)

[ Abstract]  Depression is a psychosomatic disorder. The rising incidence rate of depression in recent years is
placing a heavy economic burden on societies around the world. Morinda officinalis oligosaccharides ( MOOs) are active
substances extracted from the Chinese herb Morinda officinalis that can soothe depression and calm the mind, tonify the
kidneys, and benefit the intellect, as well as improve cognitive disorders in patients to a certain extent. On the basis of the
hypothesised pathological mechanism of depression, this study explains the link between MOOs and depression by reviewing
existing studies. We propose that MOOs can improve depression through mechanisms that regulate the levels of monoamine
neurotransmitters, enhance neuroplasticity, regulate the function of the HPA axis and levels of cytokines, and influence gut
microbiota. This paper provides new ideas for research on the antidepressant effects of MOOs.

[ Keywords] Morinda officinalis oligosaccharides; depression; mechanism of action

Conflicts of Interest: The authors declare no conflict of interest.

TV IE & — I 45 AR 7% HL A A 25 ol 3R (AR IR St BEISRE A R A 2, & bIL S 2 AR
MAPLIRE R G Y 25 Gk, AR B T i3 R, EEMARR A S e et 220 B i b L T
B X FY R Z 208 DL S B IR A B AR R A M - 4R - LR (hypothalamic pituitary adrenal ,
A JPEESTEARESK, B FE AN ER T HPA) BhDaETCEB U, fh28 vT 98 U A i A 5

[EETH] ERARREEETH (11975048 ) ; JbHTIHE A RS S H (JY2023Y008)
[EE R I FIEAR (2001 —) , Zo, WHFF5E AR50 7 1) RARIG PED B A DALY, E-mail : 1824206294 @ qq. com
[BEEE]IZN(1971—), & ,l#uﬂi RG] A TS P B AU SE . E-mail ; lixinenglish@ 126. com



108 Hh AR PR 22 24 7 2024 4F 8 45 34 445 8 1 Chin J Comp Med, August 2024, Vol. 34,No. 8

BUEEE e R 54k & BB & AR
RE I R 22— A 09 3 7E 22 Rl i 38 40
T I PR AR I T R 2 4 o i R A A ) AR e XL
5, 4537 5 5 T 3 40 T 2 SR AE A T TR O Y 1
WL — 204878 T i i 18 AR 5 | RS 1 AR i J
I RER M AN 5 . B, IR )2 I b
TR 245 LA ) B e b 28 366 ot S HLAZ A B
Jiiz 48 Ak T F1 ] 7) ( monoamine oxidase inhibitor,
MAOI) . =P AB 2 ( tricyclic antidepressants ,
TCAs) JEFEPE 52 €0 Jhig 145 O 1 77 ( selective
serotonin reuptake inhibitors, SSRIs) A=05) ARTT X
SEHTINAR 2 P B — O RN R A B X
SIARIE B AL ZE S, 15 2538 T] R 3 BOHKT 521
FIMARAE S &, S BUH 25 R R, A RE 58 /01097
VARAE' . PRIIL, SRR TT 0N 4 &k i A P 24
S/ BER YL

[ 3% K M ( Morinda officinalis oligosaccharides
MOOs ) IR TALGE R 25 L R AR, S IR Kt
PARVE TR E2E VRS FHBEFE R BT, I L
K JFAE) T R AR S RO 18 LR 1Y 5 FhEEREE
LAY, BA B PR sE" R T I
A, MOOs FEFIHIAE A AL il 228 3 B B, T
T MOOs 5 HARAE B HUR AL TR GO ST A R &5
Rl , FET UL, AR SO MOOs XA ABAE 1 FH AL il Y
WESE AR B — 253 {1 HE 24 BRALUV] RE A% 1 O 4 1 P
fif# , 2 MOOs Ilfii I FH T AR E 19 36 97 AT 52 £ A1
PR

A TR B SRR @ X
IOMO general formnula

1 MOOs #Eif

2 ALY B 88 K ( Morinda officinalis How ) 6
BB AR AR AR R A AR ) B OR B TR AR 5 2 T
Gy, Fer b i SRR ) B AT B 1) A W T R
SRR 2 T 0, o B R Ay 5 Y 50% DA L, B
A W R E BTN ERE Y . MOOs J& A EL
FRRAR PP IR SR, 1k 25 106 35 R 2 L 1Y
SRR (1) — R R T MR SR B W 5
JEHKT B BE (inulin-type oligosaccharides of Morinda
officinalis ,JOMO) , H:45 ¥4 41 5% i 505 D — % 265 0% A1
D =R A [7) L A9 ¥ 82, 4 Mt — S 2 BEE 5 o) —
A2 493 FRUAIR 28 BB ( Fructooligosaccharides , FOS ) J&
ELE R PO A B — 2R SR 5 1, 40 ey SR b 2
JC, H— 2 M AL RRE S R IE  TOMO AT AL
ST IIERAE , X ARAE 2 A5 B ) e IR i3 BoAT
B FES FOS BBk RS %, T F
2012 48 P B i 2 5 B BLEUR) ((China Food
and Drug Administration, CFDA) #t#fE MG 52 &
AR AR B IRAE 5 251" IR Y7 R Th BB g
ROANHL T8 ABTINAR Y, ] Syl R A A e FEpT A AR
2R

F35h ,MOO0s HA Z 0 25 3AE FT A0 LIk g H]
BRI LN NUCR) A B e 0 i L S
Y H,0, MR NG 75 SERE RSN L1 3% R
SRR WA SO IS DNA 19784k, % 8 MOOs
REORA AZEHS 7~ DNA 52 H,0, 140 L Sy 5 AR
5T RE' . Deng SR K B AE BT R K R OR

TR B TR AR E =X
FOS general formula
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Figure 1 Structural formula of Morinda officinalis oligosaccharides
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(Alzheimer’ s disease, AD) N ,MOOs 7] L)
B D—2FFLBE R AB25-35 5 1Y AD KB 4R
FrVEAR X EL RN e 2R B 2 R4 E T . MOOs
TE 2 PEN 47 (acute lung injury, ALL) H-t 8 21 i35
YEH, MOOs 7] LA 3k %% i 22 B% ( lipopolysaccharide,
LPS) 175519 ALL /)N BU #4515 , BRI 48 4 i 1R
HIR , AN STt — 22 3R, MOOs {2 55 LPS
P M1 B Ak, ) LPS i 5 HSP9O Fl NF-kB
RIES TR S S S ARE A BT AR Ik Kk B
LR AR IR ) 5 i AT A% 47T 400 AIS 245 4 b e
VERIBCR A, B AR KBTI aB Rt

2 MOOs FEHNERIE H HI1E AL

2.1 MOOs 125 B R LM EZE K T i E AR E

R By BE AR T i P T A2 A 48 50 5 M i AN
5 fi J5 JE_- 5 T b 22 388 JoT 1) A E AR T, S i 22
128 TR AV ARAE Y 4 JE Al PR 26 B b A — € IV
PVHISAE 1) B0 e 2 P 28 38 T I 36N O v AR 28 2R
( central nervous systems, CNS) Z& fih [|1] it v PR Bz 25 o
2B O BE K F- R BE N B, (b 2245 3 0/ AT
R Z R, FEAMERIER & 1R R UL
JHe2ks fih 22 386 5, 5 — 2 €8 1 ( 5-hydroxytryptamine , 5-
HT) . Z B % ( dopamine, DA ) | £ H % L It %
( norepinephrine , NE) J i A7 7E T A, 76 CNS H EL
BEZMFEER-, 5-HT 20k SR Py Rz
TR GE, SCHLE Fr A ik DX HKSE #9728 46 5 30 AR
FEAT RREARFNAR 1A D) BB B AL A OC ; DA T 5745 3))
PLENRE AR ICAC RN T 3 0, Hoo3 Wb 6 0 185 i A%
i T LAY S AT S sh AL AT PR SR A 15 O, OGS N2
R RSN MIBGEEZ B NE 2
R RERE ISR = (DR QR A VA AL R cE B
e, 45 5-HT F1 DA FE[I/EFHRYRK - NE /T LA 5
DR Ttk T T S AILAE T A A AR
o AUEHRZRI], CNS Y RIZ 18 AE (40 DA BE) 1£
128 PR 2 L ) R I 194 T D RE S A AR, X
JEANARE S BE AR AR 1) SR 2 — )

I, A A BT AR 245 I P 7T, 32 2 5d i fH
AT P g Ao 225 388 5 P PH-BEBURIT in 2 fisk [ B v 5-HT
DA Fl NE 17K -2k & 48 Hr M A5 4 HM™ . Zhang
AP AE R SD KR HIRATY MOOs A /R T
J 18 T RE , £ 38 &8 I % 5% BE ( blood brain barrier,
BBB) {2 HE I 5-HT 074, R AEHTIARVE] . #F
G N, MOOs (P ) B¢ = R BT 9 1 24 Hh 5 iy B

( DIM) BEWE 41 i1l 2 ST i ( corticosterone , CORT) 155
9 PC12 ZHMIJA T, MY s 228 IR N 73R 38  $ & 5-
HT 1 Gs-AC-cAMP 3 i 4 | T ZZ >
2.2 MOOs 1855 22 7] 28 {4 e & H BB AE

P 52 21 2% B NSRRI, 25512 CNS
SOELT ok I BOI N - ER T IV e et 0 = L LN T N
I AATAZFNRBRAZ A5 224 1 DX 43 28 R BE 5 i Al
RS S, T OG22 BR i D RE R4S, AT
BAMARIEAR 2 Horh DPAN B 2 m] AP 1 B B AR A
NRZE TR T RN S R E 205 T CNS Y
FA) ik V5P il 252 %5 5% I T ( brain-derived neurotrophic
factor, BDNF) & 5 #1 & JU A7 1% 4340 F AR K AH ¢
iz g2 K BDNF 7E CNS E KR L &
bR R T A IR AR e A A
ZITIE R, AT 5 1 A 4 | 9 8 52 A 5 i LA
B 22388 JEORE L, DT PR 47 4 28 70 4. 32 I 38 5 | ke /Y
0 . BDNF K- FAR £ 5 R i #2823 )
B2 PR RE T R, R HIE , IARAE B A 4
SRR PFC H BDNF A8 T 1V B 335 W] e %
IR0, Xtsh¥it 47 BDNF i 3 D) GE 0 G kg 36 1
TRAT N

5% & B, 7518 M A AT #0500 ( chronic
unpredictable mild stress, CUMS ) FI5: 36 37 37k 52 56 P4
FRPPERELR R U5, MOOs 677 fE 1% 2 i7F K FR
X I PR SR BE 7, A S A O T P B BT ( medial
prefrontal cortex,mPFC) H' BDNF #§ 2 fk.—Ser9-GSK-
3B B R NS ik 2 KR 0, AT A
% BDNF-GSK-3B-B 3% PR 8 1115 538 i 52 LT Al
YEF™Y, AUFHEER W, 76 CORT i T 49 PCI12 4 ji
BEADAAIAE £8 25 Bk A 28 T e A8 RS 58 T, MOOs
SR IZSOBE (THS) 3% PC12 4l NGF mRNA 7K
fF% A%, b AC-cAMP-CREB {5 %5 i 4 o 42 5
BNDF ({335, If %) N-HUEE-D - KA R0 1 K
BRI ik J2 4 L B A DR 4 AT AR AR, DAk ph
PRV 2 B MR 25 4 % WAL Z —77 . Zhu
A8 0 A S 3 AR ( poststroke  depression,
PSD) Kl mPFC 7% WE 1M #E 1 KA, A 2 W iz 25
FI=-3(GLUT3) K Ikdi/b, fii 7] 2 4 QI 52 2 i
i MOOs i i3 842 PKA/pCREB i %1% S mPFC
GLUT3 W33k LR, i GLUT3 k& £ 1E % /K7,
T A3 M 2 o I 0TS DR s, ) ] e AT, 5 50 5 ik
e, BEEIARTT A
2.3 MOOs 875 HPA BT RETTH B E AR AE

HPA fli b T FC o 38 (A5 0 B i B J5 114 fii
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I LH L, R 28 N 43 WA 2R 8 1Y i A R
3 W E AT AL BL S B 2 N AR I R BE, B
S B A B Z B0 S, 0Tk S R A% B O 42 2
CNS'™' MU SZ SN i gt | K i p S22
S RN o AR 4 B R ik, 0% HPA
Bl 5 BT i A 2 A R TR R R B
W R % K ( corticotropin  releasing hormone
CRH) , CRH 3k I 0] e e 44 iy k5 18G5 70 04 R
B bR 2 B & (adreno-cortico-tropic-hormone
ACTH) , KEE R ACTH 225 |2 W1 JiR B BOAUIR A 73
WM BB AR | S B B K T e, AT I
R B R Z AR D X i U D X2

1, FEAVERIE ) & . BRI R, HPA SR
(¥ 3 Fh FZ i FE A CRH,ACTH 1 CORT, ¥ £
HRAE R FEAT TIRAWISE , AT SHHERAE S HPA %
(% ] S Bk, Ho P CORT 2 B 38 9 £ B FE 4R,
Chi F K2 CUMS R b3 4 J) # 7 AT
WG, &K BRI CORT /K F- 3% T+, FOSs
97 3 A, B AR CORT 7K 25 %
5, (5 238 2 B T 9 CORT /K- & 51 1E # 7K
I HPA 2% CUMS J5 R IR B4
AT,
2.4 MOOs T 4R B F 7k T 2 & AR AE

TVHRAE 28 1 P 7~ 1 UE DA A I e — ol 5 A
JEE IV 2% ZR GE A DG I i 200 B G 038 3R LA AR , A1
B Z GUICE R B £ 58 4N PXL 1, 02 % 40 i X
Tt BBB #E A KK, B 22066 o A5 15 T RE , 5
Wl LIRS B 3, 7 AR A R AR AH DG AT Sy, 5 Bpl
PRI e A 3 T A b 28 PN 4 A AR 2 A 4k K 2R
BRI PRUESRE 2 I A2 A 4 i P TG 2 4l
WA ZE 1 ( interleukin 1, IL-1) F 40 e i % 6
(interleukin 6,1L-6) .14 i/ 1B (interleukin 1B,
IL-1B) M IRFE I F —a (tumor necrosis factor, TNF-
o) FZPEWI SR ) CRP 1Y 55 7T BE S EAR S 1)
KA EEMERE

WFE .78, MOOs i i IkB/NF-kB p65 155 1
FEAM ] LPS + ATP Ak 2 1y J5U AR K B/ 52 5 200 i
NLRP3 SAE/IMATE AL, , B AR A A v 5 4R Bl sk 1f
Y55 X 1L-18 \IL-1B Fl NLRP3 AAE/IMAZE 15 e 4 il
RAEFN , B0 KB AARFEAT R (£ 1), Zhu
SEUSTRIE 5 % PR, 6 18 1k 5% B W i ( chronic mild
stress , CMS) B&L/N Bl B LPS 1 ATP B3 BV2 41

Jarh, CMS 55 E2F2 Fil My D88 A mRNA ik [
&, MOOs i i 31 ] E2F2 845 19 My D88/PI3K {5
S ff E2F2 My D88 .p-AKT .p-NF-kB p65 #il p-
PI3K (& FH KT, i CMS /N RIS 1T R il
RAE . TESHPIBFFEH, MOOs F1 3 7] 75 BRY 2 B A
fifi T, o 2 v VA 4 3 TR A 2 FR IR T K
LRI CMS N B S 2 A TR T S ) B
CNS /B A il Ak it 72, 22 /N BUP AR 282 R 52
CNS /NI [0 40 i 38 38 06 PN 9 5 SN, 72 HE T A A
WS FRE, Lai 2558 4 B 18 M 2 5 %
( chronic restraint stress, CRS) 1 LPS i 5 f L1 /N
AT, & B CRS 38 i 2 /)N 5 S5 440 i ot
B4, 28 d IOMO JR¥7 i EREAL CRS #5211 5 %
PEAII PR F TL-6 (G335, 0 25 300 i /0 e ot 40 e %) 3
A, AT /)N JSE 0 40 A 35 1 LE 4R, TOMO YR YT 8
REWTR A LPS 755 5|2 1) INOS \NLRP3 % JiE /)
Mi\caspase—l LB B FRATHE, AU RN,
MOOs B35 T i L A B AT AT ik A5 750 A B i 4 4 A%
VA R MEIRE SR A b ik A% [ 45 o 28 T 45
BB, At T R e P AR AE S TE] LPS 3 2
Ji2 440 L A A2 4% 40 L X TNF-o  T1-6 1 IL-18 FY
PR SRR B 7 , BLAb, 765> F /K F 1, MOOs if
AT RIE R BT Min2 2R3k 3G PI3K/Aky/
mTOR iBEF AT 1 B T8 I 5T 40 A Hh i 2ok A 11 I,
T2 B BT I ot 441 v A2 4 A e b A, 2R L M T
AR D
2.5 MOOs 3N f7iE & &% e ZE BB IE

1% — Wi St A1 4 W T Tl A 0 R RS 4 22 ] 1 3T
] A, E B IR 7 AR AE (1) — A BT 5 A HE AN
AHGERR, AR B h AR Z M A TE, X e i 18
TR AN AT L3R 1 4o 2528 S 7K S, 20 2L R T R X
AT TR A 7= Ay — % 56 T 2 (y-aminobutyric acid,
GABA) FIZH i , KW #F i A 72 4= 5-HT DA Fil NE,
M H e A AR A iR GBS MR CNS & 5 A
IHAE , T 0 1 £ BEANAT M BE S SR, 7F
TEH B4 F, GABA  5-HT Hl DA A RE % i
BBB, Ifij 546 b 22356 o7 (1) i /438 . BBB %% {6 A 1
YRR T, o 2R 2 s R AT A, L
AT FHAE 52 i 38 40 B Y 520 AR S R, e T AT DA
TG R PR AR AR W, T8/ B 17 284 )
BRI, B, AR R IR 2R 76 AR e A5 19 &
FRALE AR AR
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Table 1 Antidepressant mechanism of action of Morinda officinalis oligosaccharides

SRR T P

[EIRIE 3 . YR AL TR B L YEFIBL B a4 342
R Animal model and R . . . . .
Investigator . . Site of action Depression hypothesis Mechanisms of action and regulatory pathways
intervention study
B8 S SUEASN RSN
MOOs ( P )  CORT %S PCI2 o1 25 ] S AR U iﬁb{_ﬁ'ﬁ” 5-HT ﬁi\HPA‘%ﬂJﬁﬁfiiﬁﬁ?‘&Eﬁﬂc\%
§ (21] Monoamine =1 Gs-AC-cAMP 3 B35 14
¢ DIM i)} PCI2 4 . . -
. ) neurotransmitter Increase in 5-HT content, normalization of the
MOOs ( Pg ) CORT induced PCI12 cells . ) K . L .
PCI2 cells hypothesis, hyperfunctional state of the HPA axis, increase in Gs-
or DIM cels neuroplasticity AC-cAMP pathway activity
hypothesis
AT, BDNF 2% fii 2 FH #5442 BDNF-GSK-3B-B-
CUMS 113 361 i 7k e EDNF SRALE 1 R A, W B-p
o 2T B HEFRE 115 5
MOOs' 2 CUjl\le 4 forced mPFC Neuroplasticity Increased expression of BDNF, synaptophysin, and
n e
L. & oree hypothesis regulation of the BDNF-GSK-3B-B-linker protein
swimming model rats . .
signalling pathway
N P NGF mRNA 7K, |18 AC-cAMP-CREB 555
CORT ¥ SH9 PC12 - B2 NCF mRNA K¥, |3l AC-c fi
T B i f A BNDF 9335
L dE PCI12 4 - . )
MOOs(IHS) CORT duced  PCI2 cells Neuroplasticity Increasing NGF mRNA levels and upregulating the
mduee cens hypothesis AC-cAMP-CREB  signalling  pathway  promotes
PCI12 cells .
BNDF expression
PSD K il it m] B P A JA#E PKA/pCREB 3@ #1553 GLUT3 335 1
MOOs 2 Poststroke mPFC Neuroplasticity Modulation of PKA/pCREB pathway induces
depression rats hypothesis upregulation of GLUT3 expression
. . - HPA fhI eyt i N—
rosl) CUMS BUBKRL I R PA e uFX:;g WENE CORT K, 34115 HPA 4
® CUMS model rats Plasma, urine . .~ Reducing CORT levels and regulating the HPA axis
hyperfunction hypothesis
LPS+ ATP /b B J5 NITRNEEN o
1% B ééﬂz A% TL-18 \1L-1B 235, i@ 1T IkB/NF-kB p65 55
B o Amemam SR NLRP3 JE5 /AT i
(35] Hd . PSD KB . 11 PR .
MOOs" ™ N Hippocampus, R R Reduced 1L-18, IL-1 expression and NLRP3
LPS+ATP treatment . . Cytokine hypothesis . . L
. . . microglia inflammatory vesicle activation inhibited by the IkB/
o primary  ra Lo
NF-kB p65 signal th
microglia, PSD rat KB Pho signating patiway
- | E2F2 ¥ % B MyD88/PI3K {5 %5 i
S ) E2F2 0 EE ) My {5 2 o B, 1
-~ E2F2 My D88 p-AKT, p-NF-kB p65 Fl p-PI3K [
LPS fl ATP A0 RY . o
P WEBVA EEUKT Fil
MOOs' ¢ B . Hippocampus, S . Inhibition of the E2F2-regulated MyD88/PI3K
CMS model mice, Cytokine hypothesis . K ¢ .
LPS | ATP BV2 cells signaling pathway resulted in down-regulation of
ane protein levels of E2F2, My D88, p-AKT, p-NF-kB
treated BV2 cells
p65 and p-PI3K
AR 200 BB . BRI Db R SR A 2278 3R AL KO
M EYER ANAE Eh Ae  TR N B AR AR Al R, 2R CMS
MOOs 1k 5 3 v RS /INEL CNS /INISE J5T 2 3k B8 350 R 98 R S 1o
PR > [37] CMS K /N @EJ N 4 i Monoamine . Increasing . hippocampal ﬁleurotr.ansmi.lter and
MOOs CMS model mic Hippocampus, neurotransmitter neurotrophic factor levels, stimulating hippocampal
combined fodet mee microglia hypothesis, neurogenesis, modulating microglial cell polarisation
escitalopram neuroplasticity processes and alleviating CNS microglial cell
hypothesis hyperactivation and inflammatory responses in
cytokine hypothesis CMS mice
R AV S R PR AR L A - TL-6 B 3% 3k, 4 b/ i I
N 4 SR il INOS, NLRP3 & #E /N & |
CRS FI LIPS B - WA i 35 Ak, 0] NOS, 1 RAL /N K
- TR T /N BT AN o caspase-1 Fll IL-1B By ZIE T
I0MO ha . Hippocampus, N . Reduced expression of the hippocampal inflammatory
CRS and LPS . . Cytokine hypothesis . . . . L
microglia cytokine IL-6, inhibited microglia activation, and

induced model mice

NLRP3

suppressed elevated expression of INOS,

inflammatory vesicles, caspase-1 and IL-1B
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&Rl

TR 5

Investigator

BB K T TR
Animal model and

intervention study

YR AL

Site of action

e LTS ot

Depression hypothesis

YEFIRL S o 2 id A2

Mechanisms of action and regulatory pathways

MOOs'*

MOOs 2

FOSs!

i AL B 00 T
BERIR B, LPS S
HORAC AR I B 20
R 2T
Hypertension
accompanied by
depression model
rats, LPS
stimulation of
primary
and primary neurons
CUMS #E %1 K B
138 B R
CUMS model rats,

cultures of rat

astrocytes

gut microbiota

CUMS BERIK L
CUMS model rats

M ZH 2R RTE I o
4L
Brain

tissue, astrocytes

JoiE T

Gut microbiota

I T

Gut microbiota

20 PR b
Cytokine hypothesis

TR R -1~ i
Microbiota-gut-

brain axis

TCE YR T h
Microbiota-gut-

brain axis

L 4 AN N T TNF-ou TL-6 F1 TL-1B F B AN
SRR, R AR K BT AN L T Mfn2 3K,
I PI3K/Akt/mTOR 3& 4% /i 5 (1) J2 T Je Jo% 440 L b
UL AL 1 1

Inhibition of pro-inflammatory cytokine TNF-ac, IL-6
and IL-1B release and mitochondrial damage, up-
regulation of Mfn2 expression in astrocytes, and
activation of mitochondrial autophagy in astrocytes
mediated by the PI3K/Akt/mTOR pathway

B T WD S-HTP, 845 @ &R —5-HTP— Il
T3 (5-HT) ARl

Increase 5-HTP in intestinal flora, regulate tryptophan
— 5-HTP — serotonin (5-HT) metabolic pathway

AT HARAE S Bl A % 200 T 1) HR BB AR S A
BRAGTA S , e k20 T 1) 0 19 = B, 9119 78 i
[Egics

Modulation of the emergence of beneficial bacteria and

the disappearance of depression-associated bacteria in

depressed rats, promotion of the abundance of
bacteriophage cyanobacteria, and modulation of host

intestinal flora

WFFE W, 75 APP/PS1 /N B Y 28 KL AS |
MOOs %3 24 i —SE 21 1R 1) 7= B AE J8 AR KT BRI
AL AR RE R M LR A | AR FLAT R
FFFISE e Rk Y = B2 B 3 T, e B MOOs 7 13 By
Sl i R A S O A 2R AR e E R — 0
ST I AE R 1 AR MOOs 18 33 18 35 (0 & iR —5 - F3k
A5 2 ( 5-hydroxytryptophan, 5-HTP ) — Ifil i % ( 5-
HT) i i 22 1E H 1 15 38 04 9 8, F 5% R
MOOs 2 =5 7 38 T Wi b 6 s W F2 AL K7, A
TN 6 2 R Al 5-HTP A 7=, [W] A, MOOs il il 5-
FR o G R ORI 1, T 2D 5-HT 7= A= IFFLR
5-HTP, 1M Mg 38 34 W i v TH s 19 5-HTP 9 K
WS R IR, AR5 2k BBB 42 5 K B 5-HT /K
- BRI, MOOs {38 S 2E e v ) 5-HTP 34k
FFRAVACRE ™ . AT R, IEH KR CUMS K
BRI i A A S P R R S A E KR
A LR AP (WO Zh AT B s | R R | 2Rk A
J& TR FLER AT B B AN 2R ZE AT R B ) AT 2k
FMEBAH G B (IR AR AR T | BT 187 v s AR
TR T RAEER B ) A9 H BT O, AR AE K R
HEAFR A FOSs 1097 515 LIRS . 7341, FOSs
AL CUMS K RINAREEA T 85 W b e Bt ik

REAEHE LA Wb 24 B0 | d S p A (an H,S ) i ]
AT HEA BT AR AR 1) W e i E B BF5E
BB, B FOSs B B 43 R A 2 ( degree of
polymerization, DP) 5 5 F 1470 4111 A 24 4 96 74 77 AH
ke, FOSs 55 14 i 38 B 9 79 s RBe s/ L &
] FOSs MBTMAR D% 5 15 3 M 18 T A Y )15 78
HEAE
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