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Abstract

At the present time, achieving mental health is not only a fundamental foundation for individual and social well-
being, but is also considered a vital prerequisite for intellectual flourishing, enhanced quality of life, and
professional success. The human ability to handle stress, adapt to environmental changes, maintain stable social
relationships, and utilize cognitive capacities is strongly influenced by mental well-being. The human gut hosts
trillions of microorganisms that communicate bidirectionally with the brain through neural, immune, endocrine,
and metabolic pathways. The role of biological compounds secreted by gut bacteria, including neurotransmitters
such as serotonin and gamma-aminobutyric acid (GABA), hormones, and short-chain fatty acids, in regulating
mood, stress response, and cognitive functions has received increasing attention. Therefore, the concept of
"psychobiotics" as a new generation of probiotics can exert positive influences on the gut-brain axis, leading to
prevention or treatment of disorders like anxiety, depression, and cognitive decline. Functional foods like dairy
products, by fortifying the beneficial gut microbiota and increasing the production of beneficial metabolites, offers
a novel tool for improving mental and physical health. Consequently, integrating knowledge from nutritional
sciences, neuroscience, and microbiology related to psychobiotics can open a new path for designing targeted
nutritional strategies to promote mental health.
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EXTENDED ABSTRACT

Introduction

At the present time, achieving mental health is not only a fundamental foundation for individual and social well-
being, but is also considered a vital prerequisite for intellectual flourishing, enhanced quality of life, and
professional success. The human ability to handle stress, adapt to environmental changes, maintain stable social
relationships, and utilize cognitive capacities is strongly influenced by mental well-being. A balanced mental state
supports creativity, motivation, and resilience, enabling individuals to cope better with challenges of modern life.
Recent decades have witnessed an alarming increase in mental disorders worldwide, highlighting the urgent need
for effective and sustainable strategies to support psychological stability. Due to the limitations and side effects
associated with conventional treatments like pharmacotherapy, there's a growing interest in natural and
preventative healthcare approaches. Within this context, dietary habits and gut microbiota modulation have
emerged as promising areas for maintaining and enhancing of mental health.

Functional Products and mental health

Recently, much research has shown that mental health is not solely a product of brain function, but also the result
of complex interactions between the central nervous system and the gut microbiota. The human gut hosts trillions
of diverse microorganisms that communicate bidirectionally with the brain through neural, immune, endocrine,
and metabolic pathways. This bidirectional communication, known as the gut-brain axis, plays a crucial role in
maintaining emotional balance and cognitive function. The role of biological compounds secreted by gut bacteria,
including neurotransmitters such as serotonin and gamma-aminobutyric acid (GABA), hormones, and short-chain
fatty acids, in regulating mood, stress response, and cognitive functions has received increasing attention. Gut-
derived Serotonin can influence on mood regulation and sleep quality, while GABA contributes to reducing
neuronal excitability and anxiety. Moreover, bacterial metabolites like butyrate have anti-inflammatory effects
that protect neural tissues and support brain homeostasis. Therefore, the concept of “psychobiotics” has been
introduced as a new generation of probiotics and nutritional compounds with mental health-enhancing effects.
These beneficial microorganisms or their metabolites exert positive influences on the gut-brain axis, leading to
prevention or treatment of disorders such as anxiety, depression, and cognitive decline. Recent studies suggest
that psychobiotics may improve neurotransmitter balance, strengthen intestinal barrier integrity, and modulate
immune responses associated with neuroinflammation. On the other hand, the global trend towards using
functional and nutraceutical foods has a growing trajectory due to their therapeutic and regulatory effects on the
body in addition to their nutritional value. These foods are rich in bioactive compounds such as polyphenols,
prebiotics, and omega-3 fatty acids, which can synergistically improve gut microbial composition and enhance
brain performance. Regular consumption of such nutrient-dense components also supports metabolic stability and
reduces inflammatory markers linked to psychological disorders. This category of foods, by fortifying the
beneficial gut microbiota and increasing the production of beneficial metabolites, offers a novel tool for improving
mental and physical health. The integration of psychobiotics into functional food formulations such as yogurt,
kefir, and fermented vegetables may represent a cost-effective and preventive approach for managing mental well-
being. Furthermore, advances in modern biotechnology and food science have made it feasible to design targeted
dietary interventions and novel psychobiotic-rich food products aligned with personalized nutrition principles.

Results and Discussion

Consequently, integrating knowledge from nutritional sciences, neuroscience, and microbiology related to
psychobiotics can open a new path for designing targeted nutritional strategies to promote mental health. This
interdisciplinary understanding offers the potential for innovation in the field of mental wellness, combining
biological insights with lifestyle applications. Encouraging evidence demonstrates that psychobiotic interventions
can reduce stress hormone levels, improve cognitive flexibility, and promote emotional stability. Advances in
metagenomics and metabolomics analyses are enhancing our capacity to identify specific probiotic strains and
dietary ingredients capable of exerting neuroactive effects through the gut-brain axis. Therefore, developing
psychobiotic-based therapies and functional foods could revolutionize mental health management by providing
safe, sustainable, and natural alternatives to conventional medications.

Conclusion
In summary, mental health is deeply related with gut microbial balance and dietary habits. The emerging concept
of psychobiotics bridges nutrition and neuroscience, offering innovative strategies for improving cognitive and
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emotional functions through natural ways. Functional and nutraceutical foods rich in beneficial microorganisms
and bioactive compounds hold remarkable promise for supporting both psychological and physiological
resilience. Future efforts should focus on clinical validation, formulation optimization, and public awareness
initiatives to realize the full potential of psychobiotic-based interventions in advancing mental well-being and
quality of life.

70 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

AP G SY Olxio (Voylods — V¥ 098) 21ié asbuo 15 (63,5 (6599 mrg y5emo doliliad I

O19) Cwodlw dga@ 33 (W S EXiguaOls 9 b EXCigug g W p (53950

T8 sl dkazns e c*‘@l&) dow ¢ (5,5 s
Ol elyijle ¢ o ¢ o o35 (sla (655 _pummains oK1 (g 5B 5 015"

o‘ﬂuow;u‘@m@uﬁctﬁjéwwc,m&um&m@uwf‘

VE£NN Y10 b pdy fuob VE-£/-A/TY 13,8 o6

[ Downloaded from amfi.ir on 2026-06-09 ]

oUW

£

Sl bt Ol 4 S el elazml 5 (63,5 0l bl (Sl 5 LS Olgy i 4y obies g el by S5 )3
J:‘amsuﬁ,ug\m;:pL;)lfju‘w,wL..u{uu);out&m,:.;,;@C,bj.u;%féu:,uéﬁ&up@ﬁ
L0y s 57 Ol jon Ot 03,553,503 13 Oy oy oiS S50 ol Dk g ¢ bt ald b 51 s, S e e 5 oIl elan Ll
LS 5 i S e 55 Bl she b (S plie 5 5550553 348 ¢ gasl ¢ omae Gl s 3 ,b 5148 m;tf,\},g:ﬁ
W0y 3o 38 el 15 01 920 T LIS 5 3 555 50 ASle e (slmotias Uit o 51 ey Slags 7STL (6 3 Sl 4 20 it
@5 p a5 2550 Slosl B ysha g5l (slas ST 5 el 4 el 5 s S )5 o i el ST e bee
— e g 2 M 5B G b SIS e S s 1 sl o Ol 4 (1S3 5 5SS L sl ¢ ol a2
Sl Lps wls e s 3 Slee 28 5 (S ,udl ol bl O SV Ol b (6,8t 55 Wil 50 w033,
S5t Sl 5 V3l e G i W5 1531 5 0355 ke (SU s Sn S 58 b (i DY peame aler ) es sl b
oT 8 51 o Shae o slalde 5 LS g sl 2 gy p o b andllan ol dins oo @31)) omr 5 Slay Dl

sl ol vl,,algwg-,o\,, S 5 g o

Ol sl olew cla K5 00 5SS Lo o35y jhe  some colid gl 5 2 I 0319 lS”

* S.rahaiee@ausmt.ac.ir

e 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

5 Slolaot ¢ zal 4 C"'li Ul dax ) Gare Caliies
M@\})QYW‘&\AMW}HW}Q)V:M‘\):):
IOt sl i SV ol ¢ S bl il

) ST o oo 1y el 3T ISl 5 0 gmiS Tl
S aleysls g e O S Sl (el sl
(L3 S o o3linl oIE 3l g0 Ll Ll 3l (5 aies
bl 35 WOlul Lo 57 &S5 55 0 o ST O e
ol S Y Jl s L oddle ol bl
M Gl et S sl el S
e 4 ) GOk 015558 2 jes dgb O S
STV AOF Jlu 53 .Cdls Lod o (6 el d DY guams
Jwb sl oylal sl 5L sl sl eSS "
dsb s ki eslisal " Fis b a1y o5
bl s @) b s p lp st Cal dadl
Ohaaiis o g Yoo ) Jlo 55 LS 505 (o) p4e
5 FAOY doe Jho Olojle (65,58 5 1ie Olejla
Olge o (WHO?) Ll  calig  Oljl
e & (5 pze oy 3o 534S (gloS durwé\f)bﬁ:ﬂ"
M) A G Mdmes dde Obge @l (B
S g 4 8S o s Ol |y S 505
38 0 3 o3kl 3 50 0L e (Gl )15 s Lo 5
e 03 ST L g ol ol e 4 1y Dl 158
PREICS PSS P TS P UL
3 E o b Ol e b 4 & S5 2
(i o3 g 0355 53 1) LS g 5 O gl 15 ST 5
Sl F e Ollas Kos (s 1 (F) ST o Sy
ol OV guama b o, L;ur..:;\?)\bif S Wlosls
Ol ee 53 (S5 5) s odlad il 5 g0 3 (b STl ] sl
eSS s 5L Al b Sl-Slal 1 a8 Jlas!
sl SL Sl W e boekije sl L ld sl
S tn (Jlab S § 3 50) WSS sy (S5

boeeds T3 by Sy, s, St buy

2 World Health Organization

o0

Lo Wile olan (S5 6w 1 236 Sl slags e
o 5 S T Spae 5 B w3 O
653 53 3130 3 (b &5 dites oDl ol S e
— S5 Gl el ge dins o 15 3T Cos 0y
i Slalllas o3 87w i 1 Olgy Cadlr iy ¢ olozr|
35 Oly Cadls WS sl ool Pl die) ol 53
S dan Ll pld Sbe Ol o)A
Sl bl 3 )ls Koy o 5 S 4 Sl Slaissles
sl dan g3 5 Shes oS Sl s (g leaw (S il
A St Sl e b 4 S e e |

() Gl 5595 Sl S b Ol Tl 2
Slp Ol 53 G55 e SNl gladle o
Ao (ol s 2 0355 U sms S T 0387 8T
Slodsl 3 dalyd 5 Sl 3 8y g DLl S 5 e
350l 5 ohsas Cudlw 035 p g S e 57 LB 5T
5l s saze w03y, WJJ{,, Llesls ol 1,
Syl oylal 3,18 (R 33 357 38 L;umgtf,\,,if
Sz b Sl o A b 55 05,8 Dl S
ol Al e 38 4 pamie 58 8 (Sl 5 355 0 SET
255 b o bikee Sl oKas 3 Sl o S
5 Aen oo Lol go pla 5 (i (S5 gl
O ol el Gre b jre —esgs e Gk
B L S I (SR R
5 bl el 3 Shee o35y i3 ok s T
Lgls‘,:{jjgz.a &S Sl odd 0303 OLLS (o35, s e
B S oBans s Shae 0T lacdpbin 5 035,
das e Ol bt Sladss oyl esdhe 108

sl Shee 5 bk, 0T i sbe 5 byug Ko oS

! Food and Agriculture Organization of the United
Nations

7Y 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

4 e gl B olde Sl g0 O pan 4 a5 lg 55 M)
Ll or dolaa 5 @Il glie 055 & 5 s Ol
3131 hgae Sl 5 S5 kS 5 e 3 ST B
6Ky 03 Fie sl ,Sas 5l S s AsL asls
) 25 g dral Sl 2B ) e e S )len
GLlie L U odd Cose wdi 53 g 3,0,
5 5 sk Jpsne s Fes S gy 4 5y Ll b
Wl 52 a8 s 4y oM o 5 0 K0as5
4 Ll (e (S5 S b bl ol S5
0 oS sl wT (e gl il Lol JS Cudl
G2 68 S| ST 5 el s ol s
5 sles 2l (b oSt Jlad S § LS 5 dilo s
il Jols 3050 cpl dias o &1y 1, 2D Wis
ol e 3iin 03,87 Jaleie (B 5 oo T alS
oS s M5 288 S8 5 e (55 5 5
L s s b JsidS (TNF-a dL-6) el 2y
P S (Sl 5T e 5 b oS 6 5 oS &
O 53 S St sem 4 S5 Vb JE b 55 550
Y guames S Llosls OLis Slalllas ¢opl 5 oM .ol
-a 5 eT-a Lguriﬂ bl 5T (ol old jeads
.(«)m@)@ngr,ﬂdwﬁ)n,;\,\d;}f
2 T S T el g gloazr I S
2055 4 b OpnolibeeS Ty 53 Eas bl
ST el g b el J e s 5 s
0355 o s 33 Kl § oo Sl [2alS o).l (MAO)
S s (a5l ) b wlaw 55 gmae glaedasdlis
sl s Shes 5 Olsy Cwd 35 Sl Sl S
Sl s 53 gl T plesl ol ply ST Sy
ol BT sle a5l s & S dibe (6 jmeds
Clobloes L3 3155 4 (S plie St 1 4L clas o
P03 (V) S o SLily 5 el Cu pke (e
63, 8as 5 ploct b (S dn G S5 o) adllas
alga o (Cucumis sativus L. ) L= als glays g

s by 53 T 55,87 g (Citrullus lanatus)

Olylen 5 5 5]

a5 L S 5 Sl 5 (W5 or 5 (S e e
(0) Cl o

(1,5hos) wndguwl $ (sl

S dan o108 5 ge 3l o o Klas b dies gl 5 slalde
5 ol O (el Glads Gl ol osdle
G 3 51 aS das e &1l g8 BB s sl e
Gl Gl S LIS cpl .l QT Jsome sl
3l gm el ool 5 (01T 5T Al ¢ § Il LS 5
S bl 5 LSS, (sl Sl b (il
3 6K 5 s a3 age S5 457 Al Y- Kl
g5 ol oot e o5 ol 4 a8 e i) las ey
i G len 4 el Sy ol & Wl 5 o Wl
S DYV 5 Ol e (abs ¢ ( (slags )l e
23 VWA ans 535k sl sl e o) (F) il oSS
b i (b3S 1 Gl 53 0550l 5 CIL dnw g ol
dox A8 o Wbl o gae Dl Ll 3 e SHE
s 3 Slos S5 4 Ol or oz gl 3 Slalde g
S Dl Sy 8 O A8 J ST Ol AT e
ol 055 53 4 dasgul b glalde 58 6ylal L5
Slge 315l s b (SLaldE Ul 4 (L g o o
Wle (il das gl B ol S5 Djsee 4 45 (Gdae
(gl ( 75 ) Sl 5w (W& (555 0 ) Lno e
(5 dais OIS (30) bakils iy cplol) s fT
aS ol el slalds £33 €3 ¢ oS M 5 Dby
Sl b LSS gy 5 e gitne 3lsn ol 025331 L
ode (V) Sl bl 5153 Ol oD (b0 (J gloen
N L L PP TR C PP -
3 Sas 350 03 6550 A O3 (K5 ge o T
4Lyl Gese Gl o palS 5 (S5
dalde opl 53 sgmse OIS ST Jie Olge
A3 bde jl s es ST s 1y e ST LIS,
Syt d By osd iopes S e il T
T R o P R P P P M gLy

Sl g sl (B Sl 5 b 1 (5, K s

7A 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

5 53 8 ditn WSS 55 5 3l (8 5 S 5 SO
5 Al K S psely dile Jl ee slpe )
T ls sie S jhe —ens) some Guib S5l 050 e
Slkde 50315 G215y o g5 ST 51 317 n et
sl 5 s T-LE ey 28 1, Jsj,8
Sladsl s GlodasJisl isis,m 5 (GABAY)
bl died 5L 3y se e b 5 Shes (ol 45 dizen
DS 5 5l s S b 5 s eSS 5SS L
LT Ol St e by ST
(domily ol s 4 S o pilte Jsame S ss 5
DL 1y Lo p)lS 51 glos 8 Cab WS g SO L
S b ol 5 5 ol 2l alex I cdias e
—e2E 5 Shd e Calibee SYM (ol Sleys
LSSl kA
Cpse 32 & LS a5 ok 6U°¢-_J€)‘ﬁ;§:*
033 SUsms oo b Jales 3o b 31 ¢ SIS Jlie 4y (3 e

Oge 4 b

1 il 519 a0

b oo o 2 S 52 0L sl Olsim o 55T,
st Sl oy 5 Sl | Lol s Sasls
2 BOT 56 5 5585, 5 lad 55k (55Leal3T 55 ba e
LT Olg oo &S Col 0l 03ls OLiS 035 )= e ) gous
Calad Jy ka5 53 pgon o (S0 o (11 (e 0 S
Sl Gl SL (10) S5 8 5 55 5 s
(5SS s skl sSY Gla e 4 Gl il
A s oS58 50 5 Lty S50l STl gy

o Jelog™Y

reperl 5STY sz 1 dla Josly 5SS ikits ok 5
skl sSY i upsioly sl s STY i shdsden]
STy S5 Sl el sSY ol
(B et SY sy skl sSTY
g el skl sSY (DL skl sSTY

Slols o ds 535 (sla il 457 515 Ol ks L35 oLy
OLS 5 5 G olse b s g 51 VL sk
S aed 535 100 039531 &7 ()b 4 Arr b
Sl (a5 Dlatnlia 55 Lol g 5 LB L5k 4
3 A (B (e S s SRS ET
LT 2,08 (ol 5 @olisle (g5 Shes sla o
25 S ok oS Wb e GbosaY s 5
Glakin aeds jog 5 5 SLSS Lol L and
Sl g 55 (V) 5l OLES 1) (6 2 (S smmd 50l )18,
it O g so 5 53 &S5 Lo 57 VY0 Ul 3 8 (6 805
kel 5 L s S el b3S
ag s s S Calibee glacble s o shed gls]
5 Il oS oSS L5 Kl LS s
Ll he GlaedBol e S5 s b
skt ool s57Y
cab el LOVY) sls nlpl 1y o O s
LS gmsp b odd (1 ol DY puame S (slos 28
5 ) ) Sl e ol Toee 87 515 5 4
3 S op e 4 ded (o pradd Cole 5 b Gkes
S s s e UK 1 Ll 63,08 DY pame
T 3 e A o Y o o
DS e Ay LB & Sl Iy
S35 35S oot pde 4 S 131 OB 5l salS
S eslizal W ol boeh S 4 65T sl
s e slge 53 &S Gl ls S

was e 0L Slays 5 (ol slaacr Lalal; po ) ege

O bl Ol

Josl 6l s Lo & &Spsn Sleokiy 15
(el el OS5 e (St S
B cfumL spus placbale 53wl b ls o

.la,a}: V..,a_k e 9 LSJL“WJ_:"-’ cé)jTJé leo BE) \.q
Al ol o kiS5 eza

b Siguec v

1 Gamma-Aminobutyric Acid

74 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Lo g 55 body
35500378 sk a4 g slam 51K (S
Jols 4 sl on g ST gy el 4 515 anllas
S S oBas 53 Sl e (’Jf Silsr e s S
P bodds Gr6 S 4 Ol xSl dus
2 555Y S bl ¢ et g S gk ¢ il 57
il S lsddy  pabds e S haddy
ym W G o Slodes 5 Y o ST
o U155 555 b e b s i
0L, 8es diwi‘ L1 1y 035 e Um s Soo e
(ﬁ';fﬂ,{g% GSLas Wsls Olas YooYy Jle s
sdrie GlapuslSe G b 5115 Ob s 65555 555 o o
P Y Wl 0 65l ol 5b 4 S o ot
:UT‘JC)LL.«:\d«g—j‘@bqﬁ\:ﬁjv\iua}:}j{bo{”
GHsl3T gl ) odles So 8l Gladse & uS
2315 55 o 1S Ol 5 A 0 &S S 5 55
S8 oS ren w (08) Aase GRIBI e s 02
o2l 5 HNXY26M4 68 505 e o STodidy
> Sles I 5 s Sl (S 5 (LS o e
035 Sidub s el T (gl (se ladie )3 cmgliw
g Vo Sl Gl e s s s b (V)
Olge s it oy S by dedi 68 ¢ S b gk
Olsl il 8 o&aws 55 GABA Jo eS¢
b 53 GABA 15 & ey b bl oyl i plokd

.(Y\)@‘A?};J;’G_}Su—c)}‘))fu

s oo 9 5 7L Sdigs plo
o 031> OLE o SSbgdeds 5 b JenlsSY 5 05D
Tl bjase 5 S laa S ple oS ol
) S o 3T e s s Shee oS S o ) 5
S LeS Syl 5 Ly 3l dacS S g sl law 5 acd b

5 emlip S eSSl (S e

Olylen 5 5 5]

S sms . S0 65 Ol 5o 0 el apstia 3 bl 5157Y
s Wy g 1 48 Lilosls O Soladllas . i g oo 03Lizul
S Ul 5 S e i 1) Gae —e35 5B gy S
38 Gl p 3,8 b e DLS 55l (F s
Sl L5 1y Jamn 5 655 0 e Slapteg e
Ll 5 2 PS128 458 15 o gyl e bl 55V 55 Ja
slbie e 31 8 Gl S S 5 el eed e
Slayld) 5 Lide 55 b s Sl S ge Sliy (5l i3
ol s (2alS 1y Obs Sl e slee el s dsle &S
2 5 oy T= s 5 el U Ol (Rl Jals oS
b odbols 55 5 5hed O gDl pid a8 o e
Ll b ol ekl o LS 5 5 eelss
5035 (B (o 5 g5 e e il g on ¢ rman
20T Sl a 5 dns ki 1y p S Gbgms Soo oS 5
oMo L(10) Wlas 68T o B 2lis 5 rlsd e oo
b ropsioly o pbeorl g2V oS Sl 00305 0L ]
e b I GABA SIS (gla e 03,5 Jlab
0 M Oyl 53 15, GABA o5 ,8 U 1 i L 515
wlie j5b 4 (1) A8 o S e (Sl Il
Caasm 3l Fp S LlsS uST Ks Sllas
S g e €5 & dized o 0F S skl STY
D g o Sl Obsn S M5 ol JS
L ARalsT Lla s ety S o IS 5,
» e Jobe o) HT-22 gladshe I oslizl
o3k 4 e o (V) Gl o 0015 0L (50 alS 50
S &l o3 S aseia YNV dlo 53 OLKen 5 550, calin
— VW sen 5 o Gl AESSS g L Sl i
a3 A ) el 4 (HPAD) 53 355 o
wdis Bl pwpsiol) skl sSY L S oo s
Sk g cam 3b3 50 ST LB Sl S1ui (Lds
sl oler 5 e o o GABA e ti S s
Lals Olas 1y ol e gel Gl BU szl S, S

ON)

1 Hypothalamic—pituitary—adrenal axis

Ve 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

o5 olpen plinas mos 5 Ol hlE A5
S Lsls Ol Yo Jle 5 0K 5 151,T ses) .ol
Ul 5 4 gl e 35 5855 30 5 b 6555 e 3 (o shina
3 R Sl Gre b5 5008 0 5S 6 o (S s S
o ol lsT syse sl bse 55 1) Ol clile
S ad asie 503 adlas 53 poees (YO) das
pal S S0 S5l plE w5 LS gl
Llosls Olis (S gl kbl 4l (slasls,y (s o dss
Y%)

4 S ol (Glag ST L anlio )3 bs jeins 4 S
Ll bl 48 8 13 a5 35 50 a8 s 6505 50 55 L Ol e
031> QL ol 515,58 DLS 5 5 5o 6T Uiy
S Lals Gy 8 0L 5 JOYY Jl s ol o
I, GABA Wiy oo JBCC-AT4 w4 p g s log )5 Lo
S Jo 53 (W) aS a5 2 53 p 5 /MY g )
VIVA &1 55 oo 55 K326 o silenS Lo puslogy o745 8
(YA) Ll 52w [, GABA 2 53 0 8 oo

18 559l Jos e

Jo 5 sy S LSS Sl Jos uilSa
Jols Sl S LS ol Gl yjs 0 5 andllas
3 el e JW (S oS5 5 Dk
SN 301 e Al ] Sl @Sledl
I3l (g s F 5 Cilibes 0o a3 b Sl (S
s s Wias e el edSe i L
Gk 3 ip Skt Al 2257 5 (HPA) JU,5T
ozl W5 b pgm Ok gml 1 poiiee ST
S S ladel 5 oy, il Cales ae

(Y4) o i

Sl 65 Lshe W5 5 eelesy S
Caliies Slad sbie oS U O e &4 EGO07 ol go 7
68 L aS ol jge 5355 o a5 lis GABA dher
5 S8 bl &S gyl slaiolesT 5o cblos 4 dis
OLE 1y e gl (S o gl 5l ) Sonteels 7 SIS 8
s ol alie adlas s L(0F 5 VY Wlesls
S ] g edd i Cwle Sde SY b
oS 30 Ll 5 S Al spg p peshise
Lbodalie g 58 BBy sb o a i ge jhe 125 55 Db g 5
Joaw 53 (BCN) Lo (o7 Ly 251 oLl 5 pimman (YY)
S 5l Ol bassl .l sk oL 55l 50 she —e3g) 5>
ZO-)Y N33 Saiisn i 5 Ol Jud (O Ly 3/
JUsl s e 5 55 1) OT Uy 5 48 o Jaw 1, @2
A5 o Ly 3 i An3 0 DL 0l Jibs
1y Sl (6o S 55,8 A Ay S5) B-defensin 2
5 Stz S 68 o bl o 6 S 0 K
Pl do Sl by Sl jer bus oy
5 50953 Oldlas (opl oMo (YY) Wl Clobloes
s Shas L (oM Ly 3188 Ams o Ol 503 5
Ot M gedl t5le g slew Jalge pln 3 haslous
53 g 0L 3 5 Sl earles Saw jan sl 5 1L LS
W5 5 oS dlasl fiw b Sl Ses imes
25 (b sladlai) Ygs) oS s glaoutis
(ol oo Dl oo 5 ol ALBL Ay A8 Ukl e
Gl Ol Aol ol codsnT Jliol dw &S5 155
(YF) 5,05 g 53 Olgy Cudl (g oo 50 slaaly &7
595, 3 83 S 4y b 5S35 51 5 S
calisl oy g5 055y Ol AL OT o s 457 Sl

A 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

oyl 3 551

Blood brain barrier

Hypothalamus

Pituitary gland

| HPA axis

Psychobiotics
o ¢ o. 00 " 4 o ¢
o.:: o. Q= i o.. 0.00.
Y 4 0 00g - 4 :o °
0 ° o)
0 e < SCFA —A oco P Cytokines
0%. 1 ° 00
) ? ) \'— ’0..‘
~a» .“ ¥ d 4 Neurotransmitters
y ) l ) i 1NNANG " |
Intestinal epitheliurlwl |
. ) |

NS by Gl el 1 58058
L5) AVP Ls gy 55 o 2 gi g0 BT o saVU s
2 s 5555555 0 iS55 0 5a)58) CRH 25 (s3]
Oas ST 4 e 5 L8 o I e (S s
G 3 (ACTHY)  (gidpn (s 5SS ,58 50T
b S, S Wy Sle s ) sk
Sy (8 g 53 02K 58 bl > Js58,55)
L b Lo ol S e oS 0T L2

Cb;l L oablie ¢y 550 ct.« ol 03T 5 ks gen

3 Adrenocorticotropic Hormone

BN e 51438 ) b 6550 50l Joo il 1) IS

(HPA)JU;&T—QW—Q,;?YU”A 9%
(e ool 5 JUT- 5 s e s Vs g
415 0 sla S T oS Sl Ll 3 (3= s ey
(s Jals s opl S (0 BT o 2l )
5 BOgespn b5 by s or JUyoT 25 5 b5 o
SlaasTp Soaler 53 GUS 28 (oS Jolse
LT3 ol S oo Ll Oy Sl g Lo 5SS 550 58

okiST Ogensp 5 Geepsils s 55T Mg

! Arginine vasopressin
2 Corticotrophin-releasing hormone

\Al Ias @luo ;5 (693,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-203-fa.html

Sgate 30 (ol SLB SgwgSlu 9 b Sigug i 2 6590

o2 b g3 g LU I Gl S laasl
adhe ) 0p S sl e 5 0355 Sbsms Soe
3 2SS 55 & 2550 BN plapie b a5 5
Ayl S (Wl 1) 50903 3de 5 s (e
AB 5,8 amslr adsl e 3 035, O sl i 4IS
SIS el 4 maly rmen g k) 9 e Gledes
Claglal &S Whoals Olas Calies Slallas

0395 S 358 53 Dl i b s 55k & o S 5 kils) 58

NE
Enkephalins
SP

NPY

Autonomic
nervous
system

L

Spleen Nz
Thymus =~

Thymic
factors

) O ol 53 1) oo a3 Shas (o il Calies
958,55 s (e il Ll s 5 (M) S
Jleel @ 538 O geysm ol Ll el (o 51380 o 51
e s 53 S 35 Gl s S S
Coly 525 00 slgr s ol 52 Jo5 )58 (e 3555k
Pehe S e
315 5 53 O p e e S 1 a5, 578 8
bl g bl I ¢ gl o 05 Sl 8 ASle

sl gl Slas ple 5 L @ Conlee (il

- Gl e M

Anterior
pituitary

Prolactin
GH
other hormones

ACTH B-Endorphin

Adrenal

S >

=

NE

hormones

Cytokines

Interleukins S
Interferons
TNF-

(Y aon 5138 ) JU 53T 33 s o 3D et 5 g 1Y JSC2

Db Gl gt Sl g BT 5 e ol
e —st Ao Saddsd LA slapS s
Rp Sse Jelse 3505 Sl lyely 5 s e SRl B
Lo me oulias U i ke La S e LS s
oo DLl 53 4 1 SLE 5 a3 ¢ 55

5 Al e romen Tidias o i ()ls 28 e

(0 5”195 L
5 e UL a5k e GBI (93 ge 4 L 5SSO L
by S o5 5 Gl STl s ok Eol e s
Ole a8 G b 5 Wilg o T s e L,
Sl s 40 8 55 el e slaenS s

Slagal 2ol ol Conls ol il $SKaST Canis

[ Downloaded from amfi.ir on 2026-06-09 ]

vy Ias @luo ;5 (693,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

GABA Lol 0 S 5 Ol e 4 i3 ooy 25 Lokl
GABA .Llodis asie odd isle)T lads g o 3
_UJ}} L o é‘) L;LAJEL ‘_3..{}]9 J‘ 639y 3 ol e
b s gn 085 50 ey g0 S5 0 (o8 s 40 (S50
S L GBSl S smsiely sl s
;> GABA L;LM..\J; 03 Olad g e nsbag s
Eeb Ol s el bl Gk ol (Al
S Ly Ol ol e zal B (s il S, S
éuéﬁp.(\A)vg:;@\),vswcbﬂtf@ﬁa
sl TN STY 5 paie s s ST ppa]
Olse 4 GABA W5 3 0L oUls s @ 55 swsty
orsod Al S 515 adllas 350 0 5all Glay 01,
M5 Cer 5 DSM 17938 (g5, _wsholssSY
(FA) 4z 406 0T el as CbB 5 oy » GABA
P9

7 b A oS ooa 0 L HT-0 ol b o (i
Js a0 o Gl e sl S 0o gk e asls
T ool o G L s AUl
S e el 0wl O (S5 5 61,
s Glalil 3 ity cbas Shas 55 Lol fole
c;QJf‘g\}éd@j‘(CNSz)dﬁfMWj
b s Lol pmmen 5 Sl (6,8 5L bl
(F4) Sl ols Ol 5551 1y AST o ¢SS O e
Ve 25 6055 0 A 55 0395 Dloea 53 Oy 0 555 o i
3 033y (os SLOsS 53 g deys 0L
G 03 demse ol Sl el ol sk
RS 53 ot B GBS b e wle 03y,
039 L;Lhéffb (Cmoman 313 63 QB;J«;)C)KJ}-
4SS o S ad ghor 1 53 i s e M5 SRl
}a)))dﬁ Jjgl.«&j@.:mﬁi'% Cy}a U'i|
(ladllas by (F) 5yl 0 oS 5 Shas
O opersioly ushlsSY 5 p iKY pg Slsbds

RS S ] RS- S PRI (I PR e

2 Central nervous system

Olylen 5 5 5]

S a8 6 1y b p LD sy diile oLl i 5l g
(Y 558 o0 i Ol 4 e

& 95719 595

I 558 15,5 sl 51 las gozme Ll 5 oo 03, p:u,{»f
s b 3lsn o 51 055 ooy Sn S i
&S ol 93 5 U 55T 5 5 GABA (45 5 5 o ASle (5te
5 alan 3yam S o e 1) e > Shes Loins
odd jiw 0 ol 5 il O ladeal Lol w8 &
() s 581555 ol Sl 3 s S Lo 5
Sl 2 5 92 giel L

Sl 28 W51l b slT ael dl oS GABA
(GAD) 35S 52 875 ol Kb 8 o 5T Jor Lo 5
Gt Sl I8 ol 05 5y S5 5 558 0 JSCS
b (TCAD al LSS 65 i 5 ok
sl oSS Olge 4 osle opl djle e LOKG
Jos OIky (55 0 (s R 53 SIS 2
S e JE1 sl s Sl 5 S
Sl g O Hlis 3l Gl oean g oS lgs oS
» S Gl ) sl 1y EseelT
P55 035 0 3L bl 5 OlaLS a1 S
Ao WO L A S Wl glesall (g5 Shes
s 0Ly 55 5 Ol i Il b (S5
SN el (glag ST s o Ol 555 Sl 55 1y el
i riskise s s S sy ae Al GABA Sl g
rSY SSSY kil S
G55 Sl bl S (DL sl 25
o Sl sl S S
i p gD el T STV 5 e sl sSTY
w s GABA oS 55 ¢SKaSY denl slas STL O e
o 53 1y Slos 28 (63,08 Glais 5 dish e
los 8 a5 ) sl 55 oS S o sloul Sl
St g imman (FV 5 TF) Wlos ST o 355 4 55 1,

3 oman osbelsSY Al Olil ey, Sl

Tricarboxylic Acid

v¥ 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

176 SHESGWIT o i3 L 1S gLl oz (slaenl
s Sy g 4 N5 0 kel (s o S
Laog T asl il sy bhasls L
Silsre ass Gk 31 o5 0355 Glapmsls S
calts 5 e Gla b e von LB, slady S Loy
Sl ol (53l Bikos Ol Dty i3 oo o p5lin
5 SSY (Ol 5 g (Dlsm s (Dbl Al ol S 0,
780 Jolas o555 0555 (ol s 4o ol Sl g
dalph Cpmman (FO) LS o do s s 1) b OT
o Sladnl ) das e 0L 457 5,05 3 gmy (sl
Bl G5 o s s Sl 5 (S5 5 52 ol e
5l o o 5 6l b 5SS
Ogd Dlge dile (ol (J5S 50 Sl G b
03,5 Jub oS sobily 51 SIS Ly s Dzl
OT 5k, 5 jre p ol s Ol 31 lasl 5 STy cae
e Sl 5235 QS Gk S men 8IS G
WSy e 3 e 03,5 &S i b (Sihe - S s
K fessmlis ohS p s 6 Lb
oBows Cariy 5 3Shes L b oS oslul)
Gadenl ol (opmen LIS o 36 (e e
>N byl de Lo > iliie pge S EE O
3L 5 e e e ¢l s (ol il o
o e e T S o il Calies = slaw )3 0 7
Sl Lo Ll osdle ST o o 1 O e
gl US| oL (e S
ol Sos aldblo o Sy g5 5 S35 5558 Sl 5STB
5ol sl il e 3 Slas  eriius ST
SIS 3 1) 0 sladeal ol otae 5l (Slalae
5 LS amg p (FF) Llos S atuo p jhe —039) ysmee
U Sl el g WS LSS s
OLE Yo Y Jlu s (glandlae canslin 3,10 5T 0 i

&AKmNoU;aﬁJUﬂsu%ﬂlJ&nﬁsb

3 Attention-deficit hyperactivity disorder
4 Short chain fatty acids

35215 S 3l (slasly 5 (CUMSY) (posn s iy
Llos ST 3L 53 ESsmsp S g i 02 Nidkiddn
g 4Bl 1l en 5 B e 53 5 5 e e
GPF AL b e ol S Sl SIS Ol e
23 Cuke L,k sdasOlis o7 sl JialS bl ol s
5553 e O 36 50395 U g9 Son oS 5
IS Sl aeT el &K 0l g 5 (FY) Sl e
O e b &S (Ll i P M5 e Gl b

LFY) 5,8 315 55 Oy iwd 53 il 5 oo Wb &S gs

(£ u*oT JeSl”

FISEP) (28 ) s (NE) 0,8 ()5 (DA) el 50
IS Az el JSSE e gbaodias Jlsl )
bl s ol gla i T .0,8 o lite is,s
b sl ol g ey 5 (S o SRS 5 06,8 5L
JB ST O lelitn S5 e e e S
@ 5 oeld Db 58 (Fs o (B gt (S
Oy Calibes glos Sas 55 jhe (g5l 25 o 4 o i
IOt ils 2 (55len DS 5t 5 (S ooty o
Shol BYs SIS Ol 4 e sl 25 5 Slas
(dbue Sl ge o slasl wole (S5l Calibee slacs)les
5 (PTSD?) aosiles I g ol IMs] 539 580l
5 axdlls 5 0 (ADHD®) Jld i —str S e
I Fe Somdl Ao S Pl w S
AB sl dalys o3 8 et WSSy,
s 4 Sl Slalllan 51 Olg) S LSS 5y
S eSS 5 sSGle &S 5ls Olas ziw (glaesls LT
el Slaamd go 5 (83 pudl ol ladl 5 015 S0l
(ol gl ls Wiy e Sl ol Ll
S 38 A (5305 S Ol g 4y 5 bl e 5 ol
(FF) 8™ e

(SCFAS’) o iy oligS” (Sl O 2 sl

1 Chronic unpredictable mild stress
2 post-traumatic stress disorder

Vo 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

wils e p S sSle lag S b s odd Jlas
Gl Sl et Grte (Job 2 Glad S5 55 sl
ST P CONPR T S [ [ R JRp VoY
355 Pk 095 D g 5 LIS 3540 jhe 4y kg
Jlesl 1) oo arger iz Ol Sl e 55 kbl Jaza |
A4 (Saigl Jelse S Gk Sl gl 5 S
oJele e ol sldsSes
Sl 655555 dSse Ol eSS 5SSl
4 5 i o 35 15 S0 5 55 e e JUiSH i o
SosB gl b SSE Gl s T il b
DB by gl sl 53 e Sl (glagalSa

.Lw)LsA

G s I F o g SL , esdle L(FA) das s
Some Joko o GBSl W o4 S8 s
Sl S e e 4 1) b gases sl S 47 iz
5! J}u@uéw,@)6@“@»\;0\@'@&,
AJg S. cerevisiae 5 S. boulardii CNCM 1-745
00) S o &S5 2 15 IL-8 5 IL-1B dile o la S o) 2!
£ K8 mby sl ol sl 4 O
Jgl oSl o sty Ghe p (Sl ol sl S5
S S s et Sl ke o s Ss
2 a3y 4 S e SHRe — P e Sl Sl S
o3 Il bt S ime 53 R G A S il 8
UG PRSI RGN I GOSN YW o sl sSs
S o3l (65 o (o s 4 SIS s S Ol 520
Jisl wlg e S ol bl Sy wulg )
Llad s 5 e 4 LT Jaml 503,57 b 1) b S

oY)

Olylen 5 5 5]

2 s Shee 35 5 skeT by mhow a5 LB
AFV) 558 0 I T s slade

LY Sle 19,59 mie S5

S ash g i G ke L OLS 5 4 e pSTsy
(a8 (e g AN S 0 5 Kb o W5 S baw s
ibesd Sl ols OS5 ol K S 0l
9 4;.:,:'\— sladen! ( onae odmsJlasl usle stk
e ek 3 538 S s s SIS (slad S e
Olss s 5 555 g0 (a8 e 3 Shas 2 Gramo3s)
e 5 ol b 0Ll Ol UK 3G
b 5n D FIA 5 0 457555 on arlsm 035,03 2L ST
Syl ekpd e b sl adls 318 o&aws Lases s
iy 533 Slapldil 4y 5 Lpd S et O 25
GABA lajle iy b oL SL 581,58 OLS 5
e Sl dled o b5 55 page B sliss 5 5 59 e
Fe s gl GG A S J s s
Jos Gl Sl 5 3580 e 4 05 S IS
G 3 #Ss sedsSs ) Sl Fp S
S AT Loyl 5 53 L b JUs o e (slap 5185
onl s e s Shee (6518 56 5 g0 4 )36 e
5551958 LS 548 548 g0 Col (335 5 5 5o JWl
225030355 1) e 50395 o Slusply Ll L ST
S gl 2 s D

S Db 7 5 sdkiGrie slaldpbe (Jie Olge o
e =S5 e Sl s el el Sla 3L Gy b Sl
U opmiy o okl (il odle ST e
5 S o 1y e =G e 6238 el S
LS g 1) 555558 LS 5 I e 12 5k 4
Sk o LS5y S das s Olas L dal s
Aren 51555 Glad gemes Jalm oS 0035, Slas ST
et LU S 0580l (sl Jal> Ol g 4 ol Sa
(PA) &S o Sk o

BT Jobo o5 SBU9C 59 § beignsly
Sk o sl sy a8 Wlesls olas Slalas

Sl g S aanly 53 Sl gla Lis ol (S oL STU

vF 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

N0 9 e bl Sl g Sl s 438 Jae anailSa 1Y Jgaa

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

0955 B4y g dig03 Sl gl ol 51 puilso oud 5 (Slvaely
5 g9 Lo Sl 9579595
bty L. rhamnosus JB-1 o555, GABA 5 Sly e S (S 3 il 5 Ol sl rals
L. plantarum PS128 . =
L. Erevis (06 525 5 yews ) Jois GABA laows, S el & Gl 3 g
L. helveticus b e T SSS HPA o EE G
baes Slsady Bl dentium s GABA (e slad s &K o 5, Shes 3 50 (Gl 3 0
B. breve Ny s . . s
B. longum 5553 SR les S5 B Sl el (s
B. adolescentis Ol [2alS (g g s
eSS g zal - Streptococcus sbed e SGABA 5 55515, 5 G ple s sladde ys absl> 3 o
thermophilus ) R )
L3y Famedsy e S35 ) Sl
&S L s E.coli Nissle 1917 L3 el s Gl s i) e 3 g o lgdl malS”
loss, Tight junction el zals (U
‘ZO-Z) Lole $‘ju‘
B-defensin 15
eSSy 51 Enterococcus (SCFA) o5, Sl ol jtals Sl ol sl tals
faecium o el s
E faecalis BDNF 20353 SCFA  ae o pdyollanl 5 abibl>
(a jodes Saccharomyces sldgs L GABA 5 551y 9 G ple LI 5 s 53 (ler fanily
cerevisiae ) < )
KluyVerOmyces )ZS‘JJ}‘ EVS ‘YL«}‘ fu‘c)jj
marxianus

J)QTﬂ}ﬁ@J&ﬁ))&low)L@AM
Lo Slidiss (OF) Sl 0dd 0313 Ol s bl slows]
SLS 5 ( S5l 4 M 3131 &S ol e ol Kl
Ol Il 31 3IL e 5315 (53 ete (glon s (U 9 So
be$|&ﬁj)¢§i>J|K@J§‘L?e>j)6\5ﬁ)}§:.a
SR g ST sl b g 6 55 (g8 S 5555 Cand)
Sl 1 (Fa bl Jlazs| G gmmrs loul b 5 das
294 S s Yev Jle s 0L 5 sluT R
5SS g 4 e S el Sl 5 oS lat
Skl 5 (Sl oo 2alS 1) eSS,
Golalmn ysb 4 eSS g0 5 U3 ume 45 Wil OLES Sl
S e Sl das e Sl 1, (Sl sl

0F) 5,05 Ol sl zals

019y S Golowy b SCignele w6

& Ol

Ol 4Vl & Cal wls gl s)les S (Sl
23,8 ey J YA BN sl 31 Bee &5 5 skt
Jor 031> S Gl g (Slos lagssles plo b et (g ley
UL IPICHIN [V PPN RS S JUEX RICIN I SOOI NS S
(5 3 pedl VB 4 Ses Ol 53 1y 0355 (U 55 S
5598 33 A1 JEsl 3L iles S e (MDD?Y) bl
A Dlalllan I (o5l o35y e —U g s Koo s
o3 S 58 S g b1y Calbee Sy OIS e
Sdnpsly & o Nl ulsp s
(s oae Gedmsdlml el 4 (S8l
0315 Lod (5 0 (S s )3 5ol 93 5 B 5
sias Uil gt Ol 56 4 GABA ¢l o5Me 3 45 o0

1 Major depressive disorder

vy 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

el el o 5l 3 odaly ol s s Uyl s
Llesls Ol Ll Olddsw .(C)V).U}&d» 0 Olays gl
N 2 o 5 BB ST 5 o e 055 03 i oS
Copan e Olgea B edls b g 505
Fran e eSS, 5 ki)l s S sl
b oot p3de 5 &7 sl it sladaly Sl S
(S35 Ko (shie 3150 U e ¢ S05 (6 s 31 bilad S
26y 25 W i gL e O ol 5 2T
S gm0 g g0 93,1 I ol 56 skew DI ST talS
S Ol e 4 & s sla0le3 (OA) 4T eSS (Dle
ot 4 Sae D13 587 (gl a3l ol op Kl Ol
L5 n 0355 S smrs Son 5 A gy p I 53 IO
Dr S Olse 4 s 2 Shes 0T ST s

Al o Ollew 53 Slays

s 91
@U“ LS“U“J—‘_;:-A“ LSJL‘-::{ dii (ASD?) r-m:-?}‘ I

(ol ol 53 ol gdous 5 SWSie b oS o
Bahg aia G185 Sl 5 635 on Jel
D355 51 doys AF B FS s oyl ole (s
I o LU a1y 4 95 457 ol 0l o lin samd
Ft A oo e (51 Gla b 5 sl b
33 634y Lgl.?}ﬁjjg:» Jamomd & das e Ol dalgld
‘r_i,: 353 Lol Lo ya S sl o3 SUsms oo b3
b Ls,e 28 WM oAl 78 Jel (o
Wl gy Ve L?\‘\‘Q:.L@;TC}:; 4;.»1:45.\;:..&‘,....._;5\
Jdo a0 Ohlew 53 b8 oyeniy o Gladen! sl

(D) uS o ks 035 (Sb s Son S 5 5> Sl kS
B. animalis 45" dsl s Yo ¥F Jlu s OLKes 5 e
U 5oy Ko £55 )leaig b sUDSP. lactis Probio-M8
3o BB e 53 1y sl @ (S e 35 5 03,
S S il 3 Probio-M8 asiles -l 55 diise
OT Jowsly odtasOlts o7 sls (il 1) (o oS pelaw 5 ks

Olylen 5 5 5]

O o
3 S Golen ¢ (GADY) S5 il sl Skt
SRSl (e 5t 1 e SISl pls
Sl 55 e il Bl (Seida s
as il ol sl OV 385 e 34k e jeiia
S e o das o 0l Sldllas (Jl= ol Lo
(JB55T— 5 g o 5o VG et o Slagsslmial Juli
(ko s St (P Fs e (A b
i as e i 5 (S glTa) s lacs baial
S St Sladlas 55 Ll 36 IVl sl o
Sl IS L Skl YL il o Sl e
Eubacterium L St Slaes §

3 Ruminococcaceae UCG-014 .coprostanoligenes
bas s SL Sl aS Jl= )5 «Cwl ol eaPrevotella
@B ol b RIB Ll S s @ L
3033 SUsms S0 S 5 55 Sl o B, KL
Sl ety 00) Cal ksl Y s
6T 55 Gk 5ol ksl (e Jials 52 beSs s
0313 OLES jho = 035, some 3 Sledl 0395 U So
s Gl i Olades (J ol L L0F) Sl sls
i 3 b ol ()56 L Jos 4 Laessly
Clamaz 55 gl ksl SV Oleys 53 eSS 4,
Wl 3 55 e 53 (il (sl o le3T 4 (ki

S o - P SN

et o 5w ls (ADHD?) b oy — g 55057 Sk
Soloss (| ol UL 55 5 Q5587 53 (Gl = (e
Wl Jolge 5 amy Cab ol 5 A g
S8 0l 5o Gle, )bl 5 5 Jaes ( S5 5,058
N o dalsd fiy we) opl o lisd o0 Glg g
Gl o T s 4y S5 e (G185 5 10 5 Sl Slalllas
Sl 3 gdoen g (gl alslbe ol sla o baTHI8 sl

(ol e Jla ‘5LAV,:.W:..« "y gl J b

! Generalized anxiety disorder
Z Attention deficit hyperactivity disorder
$ Autistic disorder

VA 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

(52 PBlap S o (3 i 5 Olg) S 3 3ogy 55 JoSe
5 B Ll DI eSS e B > DS 5 !
e OV gams 5 OLS 5 ol AS s S (65 e
sotd b 8 84 ok 5 b b s (Dl dle o e,
o3 G 3l el 278 55 BOT (gasme 3 e
e 3 S 5 K 55 048 53 (6 Sk Sl iy
& Llos S5k ek (ilu paied 408 Olse 4 5
5 55 Uans So oS 55 (S5 gl s
LIl Oslie 0FLS GlE sl 4 el
laesls 51 6,504 LB 3515 am odi (3la paied
3 ons bels (S Ej K s P S (S5
ol kS b5 a slal b clize o 1E ol oS
S 5 Slys (I e g5 43S0,
PGS G35 IS g e a3 58 g e sl 5 (glalds
Sl (S b Sk i Glagles
25l @S0 e (S (o (e e

wdiS (633 Gladi gl wlisl bl 5 esde
Sl o 5 Shes 35 4 L5 o old (G5l paied
Gl 1) (S5 ChS 5 w8 ST 0y S 05 5 6550
Lo b b polasl SV pame (b i
Lol o ¢ gn 35S0 5 (S5 o ialeST ol o9
23 ut g lodn T (old, 5 b Sledbl o
mﬁ}d\p.;MT@ﬁ\;@yﬁ,@;uméw,\
G syl ann g Lail bajllete ol i
G Sl ey G Olades el 5 5585 SOl
Slagely 5 e D) Soke ciizgs 535 g Slag s
@5 5 53 bl & dnes Slo e e S 525
e 255 5 (S5 &S (Jame ol go immen 1350
od (Sl st (glaaal 53 b o L 108 5T 55 S
g (g SE24

Lo g ramon gy e oS o lal 5 Gla)s Jeuily Sl
Sl adsl 5 i Slllae s eSS4 Sl
OO T v, o et | E R G PR - R E | ARy

3 S s sy b slos S 4 Al ol a5

Wl ) Sl Gleys S S Ol o
e ol sh we il LSS Sl ol b
Slosss UsmsSor (Ll Lals) 250 b1y sl

(F0) S Olays e =035 b s Son ) ome

R

G Olgea | Shae b dies gl b glalde ¢l gladle s
T ) el 5 Sl s Dlados (SIS gla ) s
bl ladis bl cpel 51 515 Wi ol Lleds
2 atrs JB e DIEE o dWia OLS S
FIREY “@Aﬁ o g ool a il Ol g - D
0313 Gguw glde slge 5 SH8 5 CkS 4 ax g Canas
5 LS my g e gl p DS 5 Ol 3 el 0
U s s ey S M 4 eSS
;w:a'\f)bﬁf s bhe Objs &7 035, (SUsms,Son
oS Dol pl 5o Il L Llasl Coenl (sl oo
@Bl Jop 4 g gh s odsl s
Sl SWl oy (Bl (ubs e, Ol s
255 i

Lo S g9, Sen ol 0l S5 L e s
Eb b s ekl @ adidsE Al sy, (el
=034y yyma AS oo dlasl | 5 Sleys Ol ST s
U g sl mas Dbl GldSs Ol gea e
LS e UamySor Condy 4 1) Ol Cadle (5250553
S eSS Sl i) ol 53 3ile o
O e o otins Jil W g5 o U15 L eSS 555
sl (g sl 4T Anen (el 93 5 0 55 0 (GABA
Jw G b S OLS 5l i e e 1 Sl s
A5 JEpaTghen = eV el e
GRSy Ol ksl 5 (sl e ol (oS g
2oedle A W) Ol LS 5 s
s Sen i) K o b S sms 2 (S5 2

G&E}cu\lﬁ}}m L;LA&;.:S};L:A ﬁ‘)‘bh&r%}‘@

va 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

b Lt odad 1S Gla o L3THI 4 5L less
L R N Y S LR ey
ity G (51 a3 513 ke | il e ) o Sl

el ($33 8 Sl a3 1S 55 eSS g S
03 LSS 5SSl 5 dies gl 3 slalds 0T o sl 5o
Sllas 5 5 n 8 S5 b psle oS 5 5 S
S DS 5 o) Wi S el 03 28
e S o Ol 5 (6 Sy Slas Al kil
B 55 3le gl 3l dbin esliad LS LS Sl s
(S5 S )| el 5 cedd (¢ le pad 40k
5 824 e 5o bl Lb R 5 Ol el
Gl Sy (S 53 SIS 58 Ll 5 ol ooz

Ll byl oS

Olylen 5 5 5]

Ol el |5 el g 5 F 30 590 et 2N ()
5L kel Bl g5 oo S 5 g 5 Soslie (laj s &
SIS Cams b Slllas s g 0T (giles lukul
&ﬁjﬁ&%‘mQd:}éﬂlﬁc;ﬂ\ﬁa_gw.@\a&
S5 5 Sr oS 5 e Ol ol 3 o Skt
Erisn b OB S ES 5 o bl SIS pe
Sl Sl 53 el Glagy g Sl 5 (SHIL o e
‘Q‘Cjbd)‘;o&wéj‘)}.ﬁjéﬁjulw&‘u\;
g bl s Cou Gl SKes e o g 3 (gl
LB.,J.A\{)\%-; ‘;L.ﬂ)av\;u ““_‘.““‘J‘)}"‘G‘:’.LSJL‘WJ:"J
B Ol 53 OT (108 51 Cdib el opl S Wip
Lls 4 aBuleT mls Uit ol 5,108 o i
Gl 125 s gy 2 usgdome b ga Al L
Lo Sle sladde 55 oddodalin Lussw Ol SIS

IS e bl Sldlls s in vitro Ll s

A 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

(1) Martinez-Gonzélez AE, Andreo-Martinez P.
Autism and gut microbiota: A bibliometric study.
Review Journal of Autism and Developmental
Disorders. 2023 Dec;10(4):630-42

(2) Fung TC, Olson CA, Hsiao EY. Interactions
between the microbiota, immune and nervous
systems in health and disease. Nature neuroscience.
2017 Feb;20(2):145-55.

(3) Hotel AC, Cordoba A. Health and nutritional
properties of probiotics in food including powder
milk with live lactic acid bacteria. Prevention. 2001
Oct 1;5(1):1-0.

(4) De Vrese M, Schrezenmeir AJ. Probiotics,
prebiotics, and synbiotics. Food biotechnology.
2008 May 7:1-66.

(5) Dinan TG, Stanton C, Cryan JF. Psychobiotics:
a novel class of psychotropic. Biological psychiatry.
2013 Nov 15;74(10):720-6.

(6) Martirosyan D. Functional food science and
bioactive compounds. Bioactive Compounds in
Health and Disease-Online ISSN: 2574-0334; Print
ISSN: 2769-2426. 2025 Jun 30;8(6):218-29.

(7) Vignesh A, Amal TC, Sarvalingam A, Vasanth
K. A review on the influence of nutraceuticals and
functional foods on health. Food Chemistry
Advances. 2024 Dec 1;5:100749.

(8) Essa MM, Bishir M, Bhat A, Chidambaram SB,
Al-Balushi B, Hamdan H, Govindarajan N,
Freidland RP, Qoronfleh MW. Functional foods and
their impact on health. Journal of Food Science and
Technology. 2023 Mar;60(3):820-34.

(9) Gadhoumi H, Yeddes W, Serairi Beji R, Miled
K, Trifi M, Chirchi A, Saidani Tounsi M, Hayouni
EA. Biochemical Composition, Antioxidant
Properties, Antihyperlipidemic and Health Benefits
of Three Fermented Plant-Based Beverage.
Bratislava Medical Journal. 2025 Apr 7:1-7.

(10) Rodriguez LG, Gasga VM, Pescuma M, Van
Nieuwenhove C, Mozzi F, Burgos JA. Fruits and
fruit by-products as sources of bioactive
compounds. Benefits and trends of lactic acid
fermentation in the development of novel fruit-based
functional beverages. Food Research International.
2021 Feb 1;140:109854.

(11) Bhtoya R, Dobhal A, Joshi S, Kaur R.
Compositional and functional characterization of
cucumber and watermelon seed powders and their
application in fortified dairy-based dessert. Food
Chemistry: X. 2025 May 24:102582.

é.gl.i.o

(12) Nikpour S, Mosavian MT. Formulation of
functional probiotic dairy dessert with date honey as
a sucrose replacement: Chemical, physical, and
sensory analysis. Heliyon. 2025 Jan 15;11(1).

(13) Sharma R, Gupta D, Mehrotra R, Mago P.
Psychobiotics: the next-generation probiotics for the
brain. Current microbiology. 2021 Feb;78(2):449-
63.

(14) Shazad A, Tlais AZ, Cappello C, Bacchiocchi
SC, Filannino P, Gobbetti M, Di Cagnho R.
Comprehensive functional profiling of yeasts:
gastrointestinal resistance, metabolic capacities, and
psychobiotic potential. Applied Food Research.
2025 Jul 16:101178.

(15) Liao JF, Cheng YF, Li SW, Lee WT, Hsu CC,
Wu CC, Jeng OJ, Wang S, Tsai YC. Lactobacillus
plantarum PS128 ameliorates 2, 5-Dimethoxy-4-
iodoamphetamine-induced tic-like behaviors via its
influences on the microbiota—gut-brain-axis. Brain
research bulletin. 2019 Nov 1;153:59-73.

(16) Tette FM, Kwofie SK, Wilson MD. Therapeutic
anti-depressant potential of microbial GABA
produced by Lactobacillus rhamnosus strains for
GABAergic signaling restoration and inhibition of
addiction-induced HPA axis hyperactivity. Current
Issues in  Molecular Biology. 2022 Mar
22;44(4):1434-51.

(17) Jeong J, Lee Y, Yoon S, Kim JH, Kim W.
Lactiplantibacillus plantarum LRCC5314 includes a
gene for serotonin biosynthesis via the tryptophan
metabolic pathway. Journal of Microbiology. 2021
Dec;59(12):1092-103.

(18) Bravo JA, Forsythe P, Chew MV, Escaravage
E, Savignac HM, Dinan TG, Bienenstock J, Cryan
JF. Ingestion of Lactobacillus strain regulates
emotional behavior and central GABA receptor
expression in a mouse via the vagus nerve.
Proceedings of the National Academy of Sciences.
2011 Sep 20;108(38):16050-5.

(19) Engevik MA, Luck B, Visuthranukul C,
Ihekweazu FD, Engevik AC, Shi Z, Danhof HA,
Chang-Graham AL, Hall A, Endres BT, Haidacher
SJ.  Human-derived Bifidobacterium dentium
modulates the mammalian serotonergic system and
gut-brain  axis.  Cellular and  molecular
gastroenterology and hepatology. 2021 Jan
1;11(1):221-48.

(20) Zhu G, Zhao J, Wang G, Chen W.
Bifidobacterium breve HNXY26M4 attenuates
cognitive deficits and neuroinflammation by
regulating the gut-brain axis in APP/PS1 mice.

A 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Journal of Agricultural and Food Chemistry. 2023
Mar 8;71(11):4646-55.

(21) Duranti S, Ruiz L, Lugli GA, Tames H, Milani
C, Mancabelli L, Mancino W, Longhi G, Carnevali
L, Sgoifo A, Margolles A. Bifidobacterium
adolescentis as a key member of the human gut
microbiota in the production of GABA. Scientific
reports. 2020 Aug 24;10(1):14112.

(22) Kawase T, Furuse M. Long-term administration
of yoghurt improves spatial memory in mice.
Journal of Pet Animal Nutrition. 2019 Apr
10;22(1):1-3.

(23) Azad MA, Sarker M, Li T, Yin J. Probiotic
species in the modulation of gut microbiota: an
overview. BioMed research international.
2018;2018(1):9478630.

(24) Park K, Park S, Nagappan A, Ray N, Kim J,
Yoon S, Moon Y. Probiotic Escherichia coli
ameliorates antibiotic-associated anxiety responses
in mice. Nutrients. 2021 Mar 1;13(3):811.

(25) Romo-Araiza A, Picazo-Aguilar RI, Griego E,
Marquez LA, Galvan EJ, Cruz Y, Fernandez-Presas
AM, Chavez-Guerra A, Rodriguez-Barrera R,
Azpiri-Cardés AP, Rosas-Quintero C. Symbiotic
supplementation (E. faecium and Agave Inulin)
improves spatial memory and increases plasticity in
the hippocampus of obese rats: a proof-of-concept
study. Cell Transplantation. 2023
Jun;32:09636897231177357.

(26) Kambe J, Watcharin S, Makioka-Itaya Y, Inoue
R, Watanabe G, Yamaguchi H, Nagaoka K. Heat-
killed Enterococcus fecalis (EC-12) supplement
alters the expression of neurotransmitter receptor
genes in the prefrontal cortex and alleviates anxiety-
like behavior in mice. Neuroscience Letters. 2020
Feb 16;720:134753.

(27) Li S, Zhang Y, Li X, Yin P, Wang T, Li Y,
Zhang K, Sheng H, Lu S, Ji H, Fan Z. The effect of
the ratio of gamma aminobutyric acid-producing
Saccharomyces cerevisiae DL6-20 and
Kluyveromyces marxianus B13-5 addition on
cheese quality. Frontiers in Microbiology. 2022 Jun
23;13:900394.

(28) Perpetuini G, Tittarelli F, Battistelli N, Suzzi G,
Tofalo R. y-aminobutyric acid production by
Kluyveromyces marxianus strains. Journal of
Applied Microbiology. 2020 Dec 1;129(6):1609-19.

(29) Sarkar A, Lehto SM, Harty S, Dinan TG, Cryan
JF, Burnet PW. Psychobiotics and the manipulation
of  bacteria—gut-brain  signals. Trends in
neurosciences. 2016 Nov 1;39(11):763-81.

(30) Raff H. Interactions between neurohypophysial
hormones and the ACTH-adrenocortical axis.

Olylen 5 5 5]

Annals of the New York Academy of Sciences. 1993
Jul 1;689:411-25.

(31) Carroll JC, 1ba M, Bangasser DA, Valentino RJ,
James MJ, Brunden KR, Lee VM, Trojanowski JQ.
Chronic  stress  exacerbates tau pathology,
neurodegeneration, and cognitive performance
through a corticotropin-releasing factor receptor-
dependent mechanism in a transgenic mouse model
of tauopathy. Journal of Neuroscience. 2011 Oct
5;31(40):14436-49.

(32) Farzi A, Frohlich EE, Holzer P. Gut microbiota
and the neuroendocrine system. Neurotherapeutics.
2018 Jan 1;15(1):5-22.

(33) Felger JC, Lotrich FE. Inflammatory cytokines
in depression: neurobiological mechanisms and
therapeutic implications. Neuroscience. 2013 Aug
29;246:199-229.

(34) wall R, Cryan JF, Ross RP, Fitzgerald GF,
Dinan TG, Stanton C. Bacterial neuroactive
compounds produced by psychobiotics. Microbial
endocrinology: The microbiota-gut-brain axis in
health and disease. 2014 Jun 9:221-39.

(35) Samardzic J, Jadzic D, Hencic B, Jancic J, Strac
DS. Introductory chapter: GABA/Glutamate
balance: A key for normal brain functioning. GABA
And Glutamate-New Developments In
Neurotransmission Research. 2018 Mar 21:1-9.

(36) Azizan NA, Lim TC, Raseetha S, Wan Mohtar
WA. Development of y-aminobutyric acid (GABA)-
rich yoghurt using Tetragenococcus halophilus
strain KBC isolated from a commercial soy sauce
moromi. Food Research. 2022;6(6):39-47.

(37) YuL, Han X, Cen S, Duan H, Feng S, Xue'Y,
Tian F, Zhao J, Zhang H, Zhai Q, Chen W.
Beneficial effect of GABA-rich fermented milk on
insomnia involving regulation of gut microbiota.
Microbiological Research. 2020 Mar 1;233:1264009.

(38) Sori N, Khan M. Gamma Amino Butyric Acid
(GABA) and Ferulic Acid Esterase (FAE)
Producing Psychobiotic Bacteria Isolated from
Cereal-Based Fermented Food. Current
Microbiology. 2024 Feb;81(2):59.

(39) Israelyan N, Margolis KG. Reprint of:
Serotonin as a link between the gut-brain-
microbiome axis in autism spectrum disorders.
Pharmacological research. 2019 Feb 1;140:115-20.

(40) Wu H, Denna TH, Storkersen JN, Gerriets VA.
Beyond a neurotransmitter: The role of serotonin in
inflammation and immunity. Pharmacological
research. 2019 Feb 1;140:100-14.

(41) Li H, Wang P, Huang L, Li P, Zhang D. Effects
of regulating gut microbiota on the serotonin
metabolism in the chronic unpredictable mild stress

AY 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

Ol9) Coodw Sgups 50 (Sud S SigngSol g b Siigwig w il 9 (5590

rat model. Neurogastroenterology & Motility. 2019
Oct;31(10):e13677.

(42) Gao J, Xu K, Liu H, Liu G, Bai M, Peng C, Li
T, Yin Y. Impact of the gut microbiota on intestinal
immunity mediated by tryptophan metabolism.
Frontiers in cellular and infection microbiology.
2018 Feb 6;8:13.

(43) Xing B, Li YC, Gao WJ. Norepinephrine versus
dopamine and their interaction in modulating
synaptic function in the prefrontal cortex. Brain
research. 2016 Jun 15;1641:217-33.

(44) Palepu MS, Dandekar MP. Remodeling of
microbiota gut-brain axis using psychobiotics in
depression. European journal of pharmacology.
2022 Sep 15;931:175171.

(45) Baert F, Matthys C, Mellaerts R, Lemaitre D,
Vlaemynck G, Foulon V. Dietary intake of
Parkinson's disease patients. Frontiers in nutrition.
2020 Jul 21;7:105.

(46) Cryan JF, O'Riordan KJ, Cowan CS, Sandhu
KV, Bastiaanssen TF, Boehme M, Codagnone MG,
Cussotto S, Fulling C, Golubeva AV, Guzzetta KE.
The microbiota-gut-brain  axis.  Physiological
reviews. 2019 Aug 28.

(47) Silva YP, Bernardi A, Frozza RL. The role of
short-chain fatty acids from gut microbiota in gut-
brain communication. Frontiers in endocrinology.
2020 Jan 31;11:508738.

(48) O'Riordan KJ, Collins MK, Moloney GM,
Knox EG, Aburto MR, Fiilling C, Morley SJ, Clarke
G, Schellekens H, Cryan JF. Short chain fatty acids:
Microbial metabolites for gut-brain axis signalling.
Molecular and cellular endocrinology. 2022 Apr
15;546:111572.

(49) Bleibel L, Dziomba S, Waleron KF, Kowalczyk
E, Karbownik MS. Deciphering psychobiotics’
mechanism of action: bacterial extracellular vesicles
in the spotlight. Frontiers in Microbiology. 2023 Jun
15;14:1211447.

(50) Kulig K, Kowalik K, Surowiec M, Karnas E,
Barczyk-Woznicka O, Zuba-Surma E, Pyza E,
Kozik A, Rapala-Kozik M, Karkowska-Kuleta J.
Isolation and characteristics of extracellular vesicles
produced by probiotics: yeast Saccharomyces
boulardii CNCM [-745 and bacterium Streptococcus
salivarius K12. Probiotics and Antimicrobial
Proteins. 2024 Jun;16(3):936-48.

(51) Nenciarini S, Amoriello R, Bacci G, Cerasuolo
B, Di Paola M, Nardini P, Papini A, Ballerini C,
Cavalieri D. Yeast strains isolated from fermented
beverage produce extracellular vesicles with anti-
inflammatory effects. Scientific Reports. 2024 Jan
6;14(1):730.

(52) Matsumoto J, Stewart T, Banks WA, Zhang J.
The transport mechanism of extracellular vesicles at
the blood-brain barrier. Current pharmaceutical
design. 2017 Nov 1;23(40):6206-14.

(53) Draganov M, Vives-Gilabert Y, de Diego-
Adelifio J, Vicent-Gil M, Puigdemont D, Portella
MJ. Glutamatergic and GABA-ergic abnormalities
in First-episode depression. A 1-year follow-up 1H-
MR spectroscopic study. Journal of Affective
Disorders. 2020 Apr 1;266:572-7.

(54) Asad A, Kirk M, zZhu S, Dong X, Gao M.
Effects of prebiotics and probiotics on symptoms of
depression and anxiety in clinically diagnosed
samples: systematic review and meta-analysis of
randomized controlled trials. Nutrition Reviews.
2025 Jul;83(7):e1504-20.

(55) Chen YH, Bai J, Wu DI, Yu SF, Qiang XL, Bai
H, Wang HN, Peng ZW. Association between fecal
microbiota and generalized anxiety disorder:
Severity and early treatment response. Journal of
Affective Disorders. 2019 Dec 1;259:56-66.

(56) Zzhu R, Fang Y, Li H, Liu Y, Wei J, Zhang S,
Wang L, FanR, Wang L, Li S, Chen T. Psychobiotic
Lactobacillus plantarum JY LP-326 relieves anxiety,
depression, and insomnia symptoms in test anxious
college via modulating the gut microbiota and its
metabolism. Frontiers in immunology. 2023 Mar
23;14:1158137

(57) Cortese S, Coghill D. Twenty years of research
on attention-deficit/hyperactivity disorder (ADHD):
looking back, looking forward. Evidence Based
Mental Health. 2018 Oct 30;21(4).

(58) Boonchooduang N, Louthrenoo O,
Chattipakorn N, Chattipakorn SC. Possible links
between gut-microbiota and attention-
deficit/hyperactivity disorders in children and
adolescents. European journal of nutrition. 2020
Dec;59(8):3391-403.

(59) Xu M, Xu X, Li J, Li F. Association between
gut microbiota and autism spectrum disorder: a
systematic review and meta-analysis. Frontiers in
psychiatry. 2019 Jul 17;10:473.

(60) Miao Z, Chen L, Zhang Y, Zhang J, Zhang H.
Bifidobacterium animalis subsp. lactis Probio-M8
alleviates abnormal behavior and regulates gut
microbiota in a mouse model suffering from autism.
Msystems. 2024 Jan 23;9(1):e01013-23.

(61) Cocean, A. M., & Vodnar, D. C. (2024).
Exploring the gut-brain Axis: Potential therapeutic
impact of Psychobiotics on mental health. Progress
in  Neuro-Psychopharmacology and Biological
Psychiatry, 134, 111073.

AY 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-203-fa.html

[ Downloaded from amfi.ir on 2026-06-09 ]

oyl 3 551

(62) Dunn, A. J. (2007). The HPA axis and the
immune system: A perspective. Neurolmmune
biology, 7, 3-15.

AY Ias @luo ;5 (693,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-203-fa.html
http://www.tcpdf.org

