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Probiotic therapy——the gospel of people with depression?
WANG Ping XIA Chuan ZHANG Yuan-Fang LIU Ru-Shi LIAO Min-Jing"
Medical College of Hunan Normal University, Changsha, Hunan 410013, China

Abstract: In recent years, the relationship between gut flora and psychiatric disorders such as autism
spectrum disorder, anxiety, depression, has gained increasing attention. This article mainly introduced the
correlation between gut flora and depression, and the existing evidence that whether and how the probiotics
might affect depression. Although exciting progress has been achieved in this area, further studies are still
needed to promote our understanding about the causality between gut flora and depression, and to fully
assess the potential of probiotics to prevent and treat depression.
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1 SVARRE Y R AR 5t

HWRPAEE R E, b ar RN, Gfhs
P . S A I S AT A A &, B
FEAREITA LA RFAFAI 2 BN . FE T
Wil . FGEHITRATH R Gt kB, wtfh
DR B EAMAR & o5 37%—40%"), 5 AR AE %
R B I 2% O F OB, R I LR R o i
B A L AR A S R ] E g YL Rk
fiff 2 (Tryptophan hydroxylase 2, TPH2), 5 ¥{afi%
Z{K(5-Hydroxytryptamine receptor, 5-HTR), Z[
i % & (Dopamine receptor, DR). £ [ Ji#s sk
(Dopamine transporter, DAT) ., A2 & 32 K 1
(Brain-derived neurotrophic factor, BDNF), {2/t
TR S BR324 5 (Glutamate metabotropic receptor 5,
GRM5), #5454 1 (Calcium binding protein 1,
CABPI)EE[H | DA 48 AH S R (R 45

5% 3 i I\ R PR 5 st A% Y SR AR e 1Y)
BURIR, AL S N RN S fh ] S84 5 BVARAEE 1)
Sy IR SR B AT R JLAME BRI
e FEARIE A AR HLEL . (1) PRk . F%
G REB  R G h LA W . 5-9% %
(5-Hydroxytryptamine, 5-HT). Zd &R 2S04 5% i
Fpf 2 KRR s B BEIA R 1 45 R th T
U DTN OVREE SN = G ) 1111 G A B g N g £
ek As i sy, HETRZE TR 2 1 T A& 4
EFiZBUL. (2) MAEFRMUE. HEERR
TAIfE Pl e R Ml i 7 . AR SO0, Lk
Z RS RIS ZE 4 A ARAET) . BDNF %Kik
A, I AR AR A R G A b R ™
(3) AN WEEEL: AR T Fefi-TRiR- 5 AR
(Hypothalamus-pituitary-adrenal , HPA) i 445 % V)
R, HREHLARSERE T BOERT, HPA it
VS AR & A R RO (4) S A
Vs A X T K & B AN R TR H A T AR
e F B AR ML K N IL-6 . TNF-o
KA BERGN,  ELG PN /N o 240 B B S 0

AR SCHRI13- 14 R EE AT A TR BT IR ST 44 % BE,
SRAE R 1~ AT 3 L 520 HPA fhysEE . fh i ik |
MAEFRIREES G LA KR, HRZY)
Bl B 2 B 1 B S AR T o 10 g
PRAE A I A AANARIRT T S i T A
2 JEE RS NARRE FEIAH SR 4

IR B I K254 1000 Fhani! ™, JER
Hor AR B B LB 1100 151, SRR
THRRA . A NEE MR E R AR S,
RILR ARG 3-5 48, 20, IRE . 8ife
FRERMFE, NN E R 2 HEE AW T
LI BN RRE I ZERE 5 AR IS 900 i 1 TR R
LT ) (Bacteroidetes) FERET || (Firmicutes)
ARG, 5NAREIE SR AT, R
AT P R T i A A SR

% si%h (Gut-brain axis) WA E il 5 KKz
(B F P00 . e T 28 2R 49 B 28 1 R P WL ) A8
MARGE . BT IN B BERE A T LR A A
F AR = nl i i DA B B g A B Rl ) 2
12 SHLAA RS 254 T IR, (1) dif
Wl . TEH I BRSSP S8 s i F R
JEFH, TAERERERIHEN . PrAERMEH)Z
WA Brbs, S hnmim A, AR, §liE
FRGEAJAELNIE F (U TL-6., TL-10 55) 40 B A 75
S NG, 5 & T B4 sGE S AE ] HPA fhia) 352
WA AP Q) B MR RA R Wi
AWCHIESE S 5B Z R 2B BTN y-2E T
iR, MG . LRI . AR E A R, T
S HAR R S I G R i %, B S-HTR7
S5 9 B A TR RIS AT AR AR T A i B 1
PBUASRME 5-HT BYRTIA——@ SR, & w] 5 e
R IRz FR A8 [ i A MR il ARG 5 i
SHELAT RS (3) AN 1
A WP I 22 1 F2 A4 5 22 BAPE TR 0 L BE 18 0 s
Z Wi (Lipopolysaccharide, LPS) A K 2% 17 R fHfai 1: &
TR T AL I K A5 7 A B — FR 40 e 4% g D)y R
(Short chain fatty acids, SCFAs). LPS AlLf5 Al #E A
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HORX P 28 R BRI /I ST A L, 38 e 48 SORE S )
AT P, SCFAs HAT UL 142 Z AL R
FIRTE L, AT S i i RE AT, ST i
I 5 . B4 s TR e e i N 2R T RE L ph 223
JR 7 R A S A (4) Rk Bk
M IIROL R E A S B E R AN
A — T X XA PRI ARAE 4 120 tE— 2R 5 8h)
SRR B, LPS sl miE 4 X 2515 R (5
PO e s A EMZS , X AT RE S A B AR I A 28k
AN Rk A A 28 B SR B AR P

EAEVT Z I RIS RIS ) SC 8 R IR, 1B 46 I
o755 1 T TR ) RS A AE B B A O . SIRIIE S
SEREREZREERDEY, SRR BAH L, A
iE FEE SRR PR AR T) . FURT IR TR RE
BT 00 T A 2k s AR SD
(Sprague Dawley) K FRiE B AFHEHTAE R RS , 7658
TR T IR EEAT W BT E ZABE K
SR 7 1 TR RS AR AIAE SR A 2 R, T
RREHEIVEFEA TR, FE I s R il i 25 i
Asl0l 5 e E 9 IR (Specific-pathogen-free, SPF)
/NEBAHEL, TCHE (Germ-free, GF)/)NEUIiN A #h24k
(I S-HTR, BDNF £ik) B #H AR, IHH
TESRIA WK IR th R — o PR IEFEA T 45
GF /NEFSAEINARAE B M2 ME AR fS , JLHh 3i
HRFEAT AT P R T B R A S S 8o
/N ER A DR LR G L LA 5 R 114 5 A R R i 248 e
KDL et 4 7 R AR AL, kb 78 R F LA
W (Lactobacillus rhamnosus JB-1)0] LIV 5 25 2= 19
S T L, AN B X 22
T K T Rl 28 G dR Y s i 2E T A A
R AR . f5 AETCR IR I 1B TR A 2
AT T I G SR I 45 AT M RO P,
3 s AR ARAE MR R 5T

% £E 7 (Probiotic) 4 1) &1 i fiff 1T T {2 ik 15 &
TEERIIEUEY), AR S 60 . ESRamAw
FE ok A WU AT & (Bifidobacterium) . FLFF1H &
(Lactobacillus)F1H: & —LEF R i (Lactic acid bacteria,

LAB)a LR (Yeast) 55 oz AE RN 0 TR
FO1E FARTE | RS A SR SO (8 IR T
{RIEAE R B Xt B I AT S R DGR IR, T B
AR Z T 2 A2 RO S BILRAS | AN RESE 7
T HVE AT

Aizawa %5 & P H AR AE (Major depressive
disorder, MDD)#H# F&fH A BUSFF 3 19 7 F A B
NHER 2 8/0(P=0.012), LA A b
(P=0.067)¥), WnF 1 FR, — R A B (3
B A BUE AT 0 & FELAF 1R @ ) 4 3 i S AR 56
RGN, F ks A W A — & BT ARE
o BAE 50 AENHEFTRIm RAEDCAH ST i1 725
#43HT(Meta analysis) , P-4 %5 A= B il 570 %) F18 26 3F
T HGEME AR, M8k, RRBFFETTF AL
ARG | 3 FH 4 A RPN R Y 22 R 4 IR
REA T RERZMITEAG AR, DRIk 25 A BRI RIS
MDD () FEY LI A TR i — L RIS

HAT, Tz WHmER A LT R 32
A e HAIOA B PR 2 | B AILIA HPA Bl . 74
WA FINRAIER J5TH . 140, Bravo k&
B, DREEGEZLFFE IB-1 0l 5| Rl sl A it
BALB/c /NS . A A G AR X y-24 5
TR (Gamma-aminobutyric acid, GABA)SZ AR IA
A5, RN EOTS A i B R A, G
SRR EFIIARFEA T 5 SRR/ Bk E ph 22
J& . IB1 BVERE 27, Liang 28R ., Lactobacillus
helveticus NS8 B35 1 18VE N 75 = K BRANART T
R, I T INIEOR BRI B T AR L R R S
WEACET R, 2% T IMEPTR P+ 1L-10 7K
AIREARP ) Liu 2883, Lactobacillus plantarum
PS128 bR AIZEf# GF /NRIAREREAT Y, JF 3
30 P SCIR AR B £ B R I 3 2 K OF P
Akkasheh 25 % F, #MFEIRE G 54 B (Lactobacillus
acidophilus . Lactobacillus casei . Bifidobacterium
bifidum) ] SR 8BRS Bl AR . PR S
RHBUASME RAEAH A F——I3E C [V
17K,
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Table 1 Potential antidepressant effects of probiotic in preclinical and clinical trials

fRAE AN FE TG I A HRR g 22 3CHR
Probiotics, dose (CFU/d) Object and processing factors Results References
Bij?odobacterium infantis 35624, £}3L43 B (Maternal separation, MS) K KU MARTT A [46]
10 B MS RUTA T4 kAR 454 BRSMAITE T MS 51 041E A0 S S

Maternal separation rat model; MS pups were FlIHHx #1258 53 i /K - ) 555

given probiotics or solvents for Depression behavior |

45 days Partially corrected the peripheral blood cell
immune response and abnormalities of central
neurotransmitter levels caused by MS
Lactobacillus rhamnosus JB-1, [RAFHEYE BALB/C /NEL; daE sl RN i) GABA 3 (4o s [47]
10 FeLlE 28 d RIS % CORT ACFRISREE . AT A
Adult male BALB/c mice; The expression of GABA receptors in different
Probiotics or solvents were administered brain regions was changed
continuously for 28 days CORT levels, anxiety and depression behaviors
induced by stress|
Lactobacillus acidophilus eI 57255 4iF (Chronic fatigue syndrome) #IAR T4 [48]
(as LAB or LAB FB), 10’ Je LR s P - S A Tt e ke e
UL, A 28 d, MRS 7 d K KN S-S AR |
45T i LR I TNF-a|

Depression behavior |
Intracerebral oxidative-nitrification
stress-related markers |

Chronic fatigue syndrome rat model;
Modeling for 28 days, giving probiotics per
day for the last 7 days of modeling

TNF-a
Bifidobacterium longum1714/  BALB/c /NU(KAEEEM/PNGR); 224 B. longum: FEJE . AT R [49]
Bifidobacterium brebe 1205, HESEE 21 d B. breve: fEREATH]
10° Z . T JERE
BALB/c mice (Naturally anxious mouse CORT /KR EER
strains); Probiotics continuously administered p ;.. gum: Anxiety, depression behavior |
for 21 days B. breve: Anxiety behavior|
There was no significant difference in CORT
level
Lactobacillus helveticus NS8, il ik USRS S0 Y6HE21 d ARG dWRRIT A [50]
9
10 WAIR], 45K R5 A SRR
Chronic restraint stress rat model and control; Anxiety, depression behavior
Probiotics continuously administered for 21 days Non-spatial memory{
Lactobacillus plantarum KhAEN i (Barly life stress, ELS)/NRS1EH 1EH 4 R IEST R [51]
9
LA LBL; LR EE 28 d ELS /M) CORT . #6170

Early life stress mice and control; Probiotics i N 41255 i 5-HT, DA?

continuously administered for 28 days Anxious behavior of the control group |

The CORT, depression behaviors of ELS mice|
Brain neurotransmitter 5-HT, DA?

Bifidobacterium bifidum W23/ HflE SD REUEH KB/ IEIKE 10 H; AR [52]
Bipidobacterium lactis WS s el P17 4 L OB AN B 16520 5 HPA BITRHEEHISKEA T 0% K-

Lactobacillus acidophilus W37/ T )
Ll R WG Male SD rats had a normal diet/high-fat diet (Crh-r1, Crh-r2 il Mr)|

Lactobacillus casei W56/ for 10 weeks; Continuous administration of EANG R R P AR v &

Lactobacillus salivarius W24/ probiotics or solvent in the last 5 weeks Depression behavior|

Lactococcus lactis (W19 and Transcriptional level of HPA axis regulation
W58) related factors (Crh-r1, Crh-r2 and Mr) in
hippocampus |

Changes in immune response levels in
peripheral blood mononuclear cells

(5%%)
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Lactobacillus casei Shirota
(LcS), 24x10°

s AL R IR, FR4E 8 A

Double-blind trial: 39 patients with chronic
fatigue syndrome between the ages of 18
and 65, randomized to receive probiotics or

placebo for 8 weeks

BEIRIE: 39 (e o7 2 A EE
AERSAE 18—65 £ 2 [A], BEHL FIE%Z

Z=3)
i A B R AT G AR R (RS T B s (53]
(BAT 143 5 WEAIC, 1 BDI ¥4 L. #225)
Probiotics improved anxiety but had no
significant effect on depression (BAI scores

were significantly reduced, while BDI scores
were not significantly different)

Lactobacillus helveticus RO0S2/ XU FTik#h: 55 (HFERIEH , AFERAE  #/E BB 0T A I 1.0 JUE g [54]
f%gbactermm longum ROITS, 3060 2 2 [, BoHLSMHIEZ 35S, (HSCL-90/HADS/CCL 34})
R, $5430d VR T £ it |

Double-blind trial: 55 healthy volunteers
between the ages of 30 and 60, randomized
to receive probiotics or placebo for 30 days

Bifidobacterium bifidum W23, = Fiifsi: 40 {ifibHER IS5

Bifidobacterium lactis W52,
Lactobacillus acidophilus W37,
Lactobacillus brevis W63,
Lactobacillus casei W56,
Lactobacillus salivarius W24,
Lactococcus lactis (W19 and
W58), 5%10°

Lactobacillus acidophilus/
Lactobacillus casei/
Bifidobacterium bifidum,
2x10°

Bz 2 A R A AN R RIS R
ek 4

supplements or placebo for 4 weeks

BRI, F72k 8 A

Three-blind trial: 40 healthy adolescents
were randomized to receive probiotic

AHBEE: 40 (I EIIERIE R, AP
16 20-55 B Za], BEHLA T4 HE Al Improved depression (decreased BDI score)

Probiotics relieve psychological stress in
volunteers (HSCL-90/HADS/CCL score)
Urine free cortisol levels |

02 26 A TR R0 T g o] AR 11 45 14 £ T [55]
G b7

Probiotics reduce negative thoughts about

sadness

BEEAIARBDI 43 FEAR) [56]

Double-blind trial: 40 patients with major
depression, between the ages of 20 and 55,
randomized to a probiotic combination or

placebo for 8 weeks

4 RY

A KA F 25 45 B T A AV A He A Ry
PR AR /N LN B A ) CABUBE R T . LA o
R BE S X P U R R ZE BRI BB AT, 45
A TR AT REE £ it ) 2505 5 T i A T A, o
PR N —125 4 B (Next-generation probiotics)™”, X
YedEAL G 35 LE T, W Faecalibacterium prausnitzii® |
PIFF T J8 (Bacteroides)'* 3 4 S gk & B0 LA T TE
FIHTIERYE R, (RS AT 18 B8 22 ARG R S ESE

AT T B b, kKRR b
(Fructo-oligosaccharide, FOS)nJ {g 25 #4048 M )/ i
NRIBIEN Z R R R &, JF I e
BRI AR AR TR 10T R SR SR R SR UM 5 ok
fdi P 4 =TT (Prebiotic) , 1 Al Bl g 0= My 4
FIR MG LR 4E, 25 E00] 11z 9895 i 18 R R 45
th, BATEAER e AR . IARAVE A, K di sk

DU A R T, BRT i — APt il A 2 5
XHIABAERIBIIARCR . 542, IIRRAE £ %L
B TR, AR R B A, X
BN FER BRSO ITER U, ]
B M A R AR R 2 T A PR SOG R BA
PR AT Ryt — 2 B, 8 £ 28 /4 AR oy kAT
VAT AR BT It e 1T YRI5t
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