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Mood is considered as an emotional state and may b€ deflned as onCs mental status of

thinking and behavior in a healthy, normal individual. In thc last fcw dccadcs, an incrcasing

mrmber of role of probiotics in regulating mood, cognition and rcsPonsc to strcss' via thc bi-

directional link betwecn the brain and thc grt microbiomc. Thcsc probiotics strowed cfficrcy in

improving psychiatric disordcr rclatcd behaviors including anxicty, dcpression and autism

spectrum disorder (ASD), memory abilities, including spatid and non-spatial memory. Probiotics

are living microorganisms that are known !o confer herilth bcncfits to thc ho* whcn ingcstcd in
!

adequatc amounts. Certain strains of probi6tics appcar to influencc thc ccntral ncrvous sysEm

(CNS) and behavior via thc microbiota-gut-drain oris. ln thls competltlve era most of the people

are suffering from strcss, regular consurirptlon of probiotic foods have pmvcd to bc mood

cnhanccrs by getting desircd nCurotrusmittcr rclcascd in brain and atso by sts6s rclicving'

Probiotic influencc mood, pcrsonality u'air and slecp may help to gain a better undcrstanding of

the relationship betwecn thc gut rnd thc brain. Psychobiotic cffccts and mood, arc dcmonstratc

anxiolytic and antideprcssivc cfrccts of probiotics.
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TYhrt ir e Probiotic

Probiotics rcccntly have become a subject of great interes in the ficld of

microbiology, espccially their rolc in normal physiolory and irc impact on human health

during infection. Probiotics, according to a consensus definition, are 'living micro-organisms,

urtich upon ingcstion in certain numbers, exert health benefits beyond inhcrcnt basic

nubition' (Cencic and Chingwarq 2010). The main probiotic groups are Lactobacillus,

Bifidobacteriun, Pediococcus, Lactococcus, Bacillus and Yeasts suains which are used

frcquently and numerous probiotic microorganisms (e.g., Iactobacillus rhamnosus GG,

Iactobacillus rezleri, Bifidobacteria and certain stains of Lactobacillus casei, the

Lactobacillus acidophilus gotry, Esctwrichia coli stain Nissle 1917, certain Enterococci,

especially Ezrerococcus faecium SF68, and the probiotic yeasi.. Sacchuomyces boulardii) arc

used in probiotic food particularly fcrmcntcd milk products, probiotic strains exhibit

powcrful activity in human hcalth improvement. Regular utilization of food containing

probiotic microorganisms is recommcndcd to build a positive balance of the population of

uscful or benefcial microbes in thc intcstinal flora Probiotic microorganisms have been

rcported to cnhancc GIT all over traosi! producc vitamins and contributc vitamin availability

to thc human host. Probiotics havc widcr applications in food, fee4 dairy and fermentation

lndlan J, Vet. Publlc Hhh. (December 20191

Pallavi Shelar ef al

Mood

Human mood is a actually a response of our nerves and brain to a set of complex

chemicals released into blood as a resuh of several lntrinsic and extrlnsic factors, including

food consumes. Moods are affective statcs that arc diffirse and unfocused, that is, not directed

towar& a specific object. They are continually present (onic) and shape the background of
our moment to momcnt orperiarc, but fluctuate over time. The cause of a mood may not

always be easy to identifr. Pcoplc's mood is characterized by two important patterns i.e.

directedncss and time that distinguish moods: feeling happy vs. unhappy, fecling relaxed vs.

tensc and emotions: pride, angcr or sadness (Lischet*e, 2014). In contrast !o moods,

emotions are affective statcs that are directed at a spccific object (e.g., being proud of

something) and are phasic (i.e., have a moment of onset and then dissipate)

Moods are classificd to positivc and negative cmotions. Joy and gratitude are positive

emotions, to cxprcss a favorable cvaluation or feeling and anger or guilt is negative emotions

they express the opposite. Tension, depression, anger, vigor, fatigue, and confision are six

distinct mood states. @kkekakis, 2012).
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infusty. Numcrous microbial spocic.s havc bccn uscd as fobiotics but most commonly,

bactcrial spocies are prcdominant Clablc l).

Teble 1. Species used u Probioitc

Group of

Microbes

Llrt of Probiotic Spccicr Rcferencer

Lactic acid

producing bacteria

Lactobacillus sacidophilus, Iacbbaciltus balgoic:us,

Lactobacillus cosei, Iactobrcillu fermeilu4
Lactobacillus

lactis, Lactobacillus acidophilus, Iaaobrcillus

poacasei, L rtwnnosas, L delbnectii $tW.
bulgoictts, L brevis,,l . :
L. johnsonii, Laclobacillw planta'utr, Lacbbacillus

salivarius, Lactobacillus fermentum, Iactobacillus

kefir

Non lactic acid

producing bacteria

Enter ococ cus fae calis, Enler ococcus faeciun,

Esherichia coli Nissle, Sfieptococclts thermophiles,

Propinobacterium

Bifidobacteriwt

spccies

Nonpathogenic

. yeast

Sac c hromyces boular dii

Non sporc forming C occobacillus, Lutobacillw, Sfi eptococcus,

Izuconostoc, Lactococans lactis subsp Iaair,
P e diococctts, Propionibact*ittt4 Enteroc occtu,

Enlerococctts'dtrans, Bifrdobacbnurr, Bacithts,

Bacillus

coagulors, Bacilhts sttbtilis, fucchoonyes

cerevisiae, Cotdida pintolopesii, Aspergitlus niger, 1.
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(Miriam at oL,

2012;

Tavoniti dt

a1.,2013;

Mohaomad-

l(dm et al,

2ot7)

Bifidobacteriwr adole scentis, Bifidobacterhon

bifrAov Bifidobacteriun breve, Bifidobachrtua

lactis,

Bifidofucterium longrnt, Bifibfucnriun tnfo,frs, B.

animalis subry oimalis, B. aninalis subsp laais, B.

bifrdnt
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Bacilhu lichenfomis, B. cercus yar toyoi, B. claasii,

B. coagulans, B. laeroqorus, B. punilus, B.

racemilactictts,

Str e pl oc oc ctts t he rmo p hi le s

Ecrhh Eficctr of Probioth

The majority of thc microbiomc livx in the gasfiointcstinal (GD tact and is

composcd of 100 tillion microorganisms, containing 100 times as many genes as our gcnome

(Wa4 et a1.,2016). The miorobiotg thc ecological community of commensal, Embiotic and

pathogenic microorganisrns litcrally shring our body space, includes morc than l0 times the

numbcr of host cclls to humrn cclls (Lcy et al., 2006). The microbiota is a dynamic

ccosystcm which is inllucnccd by scveral factors including gcnetics, dic! metabolism, age,

gcognphy, antibiotic trcatucot, aod shcss (Hufcldt et al., 2010; Cfu et al., 2012;Dngo et

a|.,2012).

Dairy sbains of lactic acid bactcria (LAB) have a long history of utilization.

Probiotics wcre uscd to influence human hcalth through intestinal microbiota alterations. At
prcscn! probiotics and their effecb on human health have been demonstratcd both witttin

differcnt food matrices and as singlc or mixed microbial culture preparations. [,AB, including

divcrse goups of lactobacillus atd Enterococcz,s species, that has been consumed daily

sincc humans startcd to usc fermcntcd milk as a food.

Probiotics share unique roles in humari nufitiofi, largely manipulation of populations

or activitics of thc microbiota that coldnize il; UiiA* ei tal, @igurc l). Rcgular
,j

consumption of probiotics has hcalth implications ther ifisluds cnhanced immune fimctiorl

improved colonic iategrity digestion and elimination, regulating mood, cogrition,

rtsponsc to stress, via thc bi{ircctional link bctween the brain and gut microbiome @inan

adCrya420l2). " "

lndlan l. vet. Public Hlth. (December 2019)
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Figurc I. Effcct of Gut Nlicrobiome on Human Health

Probiotic as Mood Ilnhr' - rr'

The gut ir.,. ..,. .r "sccoud brain" because it produces many of the same

neurotransmittels i.ls 'rhe br lrrr d('-5, lilie selotonin, dopamine, and gamma-aminobutyric acid,

all of which play a ltc;; rolc in .egulatir.rg mood. Probiotic microorganism such as

BiJidobacterium animulil rrr)sp 1(/(11.r and, Lctcrococcus /4cliJ subsp. lactis xe belongs here,

it modulate brain activity and provide rnental health, maintaining the functionality of the

central nervous system through rnelabolic, neuroendocrine and immune pathways, contribute

to the early development of normal social and cognitive behaviors (Figure 2). Usefirl strains

having positive direct effect on ceutral nervous system and also solve disorders (Abatenh el
al.,2018).
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ttro"gh tutestinal.Wallr
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Figure 2. Manipulrtion of Probiotic Efiect in Gut Microbiotr end Centrrl Nenous

Syrtem.

Deprcrsion

The World Hcalth Organization (WHO) reports mental disorders will become the

leading disease in 2020 and thereforc thcy reprcsent a -ajor challengc in public health

(WIIO, 2013). Dcprcssion is one of the most common psychological disorders and >320

million pcoplc arc currently diagnoscd with thc disordcr worldwidc (Kim and ShitL 2019). In

most of the studies, the term 'deprcssion' is poorly defned or not clarified (Wallace ard

Milev, 2017). Fully effective therapeutic strategies of depression heatmcnt have yet to be

dweloped because about onethird of patients do not rcspond to stadarrd antidepressants.

The gut microbiots, a commrmity of bacteria colonizing thc human gu! has a symbiotic (pro-

prcbiotic) relationship with humans. The gut microbiota intcracts with thc host ccntral

neruous systcm via the grrbrain axis.

Efrccb of Probiotlc to rcduce the Dcprorsion

Diet and nuhition have increasing attention for their important roles in regulating

meirtal health. Wcstem diet with higher fat products is involved in the increased risk for

-rthobiricr
hcbiodcs

di.,t
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mcolal dirodcrs such rs aggrcssioo, !trxicty ed dqrcllio (My ct al.,20lt). A dict dctr

il o-3 polyrmsanmfd faty acids md flavonoids appan: to redrcc thc risk for dcprcrrim

(Ooic et al., 2017).

In reccat ycrr!, sonc o.p1tr ,havc tulld 6cir rtcotion to a rpocial gllorlp of
probioticq sonctine callcd psychobiotics, Iactofulllus nd Dlfufubrhon b.cbrh could

potcntiaUy hclp to tcat a rangc of mcntal hcalth conditioui ircluding dcp,rcsioa rnd bood
ovcrall mood. Probiotics arc considcrcd rafc to rue, htr it'r gcocrrtly I good idca to gct 6cir
advica bcforc trying any ncw srryplcmcnt or rrcdic.tioo Probioticr arc livc microorgraicdr

that havc bcncficial hcalth cficcB ufico con$Ecd rod 6sy arc arnilablc in dictry
suplcmcnts ad foods inchrding fcracnled dairy eroductr and fcrmcntcd vcgctrblcs @rrvcz
et al.,20oG). consrmption of fcrmcntcd probiotic foods hd simificant eficcts on cognitivc

reactivity to sad mood and dcprcssion and intcracts witt ruroticista to prcdict social roxicty

symptoms.

Enccphalobioticg for orarylc, is an umbrcUa tlrn thrt cocomirassca probiotics,

ptsbiotics, postbiotics, microbor, microbid por6 and/gr agcot tbat influcadc thc microbionc

for cognitivc reactivity to sd Dm4" in&EcE-yith mroticism to predict social auicty
symptoms and brain hcalth (Prercot and togan, 201Q. Psychobiotics on thc othcr hrrrd havc

bccn defincd by Dinan rnd collcagucs es livc orgrnisus that ufico ingcstcd in sdcquatc

amoun8, producc a hcalth bcncfit in paticotr srficring from psychiatic illncss.

Str.s
I! spits of thc fact thrr today's cgnnlmgr arc iuasiagly attcotivc to food safcty,

quality and hcalth-rclatcd issuc!,, thc mrxi'nil', pul*ion ir *itl fightiry with thc discascs of
a modcrn ug: r ,*h as obcrity,' ostcoporosiq .i*-, OlOiO., altergics, sbcrs aod dcntsl

, "-p.bl-ry. Rcccnt cvidcncc indicotcs I clcar association bctwcco cb!trgc in thc aimobiota
tad cogpitiwbe.havion (Garcaq 2014). 'crood' blctcriun rh't could piotcct thc bnh against

" thc. Frrnful cffccb of sbca& Protiotica g@mlly, thcy bave bcco showr to hsvc sfiong

oficc0t in rhc rbnains of cognitivc firnctioa, uxicty, sDd fcar. Hrmaa body, cspccially

digcstivc syst@, nralidly eirtains piobiotics, uaich rrc bcacfcial b@tcri.- Thcrc's a

balancc in human body bctwecrr Elpful bactcdq c protiotics rnd potcntially harmfirt
bact ri& Thc cfrccts of p,obiotics oo inpooving cognitivc diror&rr lrr lcuac @harecharjcc
and Lutiw,20l3; Davari aral, 2013). . ''

lndl.n J. VGt. Publtc Hlth. (DGGlmbGr 2019)
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some complicatio^ such ^ "ogritiu"2;.orders, 
oxidative stress, neuroinflammation,

insulin resistance, and altered lipid metabolism, are identified to be influenced by the gut

flora as well as probiotics (Akb ai et al.,20lg).

Bcneficirl Efiects of Protiotii undcr Stregs Condifion

The immune systcm can be inlluenccd by probiotics, limiting pro-inflanmatory

cytokinc production and inflamrnation, which, in turn, can affect thc endocrine and ncrvous

systcms (Dcsbo nmt et al.,' 2010). probiotics manipulatc GM by increasing micmbiota
diversity and beneficial bacrcria compositions (Kwok et al., 2014).

For stress regulation gut brain axis is crucial for the development of hypotharamic-
pitutary-ademal (IIPA) axis tbrough influencing, which tums in mood, emotions and brain
derivcd neurohopic factor (BDI.IF) s.prcssion can modulate cognitive behaviors including
leaming and memory (Sudo er ar., 20M; Li et ar., 2009; Gareat et ar., 20r r ; Frohlich er a/.,
2016; Papalini et al., 2019). hobiotics might affect cognitive performance independent or
dependent of the dctrimental efrects of shess (Gareau er al., 20rr: Messaoudi et al., 20fi;
Ait-Bclgnaoui et a1.,2014; Cown et a1.,2016; papalini 

e t a1.,2019).

Role of Probiotlc in Bnin Inprovencnt

Disorden Types Responsible

Probiotic Strains

Probiotic Outcomes Reference

Modulation of

gut -brain axis

Bifidobacteriun.

arazulis subsp.

loctis,

Lactococctts laAis

subsp.

lactts

Provide mental healtt.

b.Maintaining thc fimctionality of
the central nervous system through

metabolic, neuroendocrine and

immuncpathwap.

development of normal social and

cognitive bchaviors.

d.Positive dhct cfrcct on ccnhal

ncrvous systom and also solve

disorders.

a.Modulation of brain activity and

c.Contribute to the early

(Tillisch et

al., 2013; Lil
et a1.,2015)

Lactobacillus

casei

of probiotic-Consumption
@enton et aL,

2007)

lndian J. Vet. pubtic Htth. (December 2019t
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self rclated mood rcported mood of thosc wlrosc

mood was initially poor.

Gamma-

aminobutyric

acid (GABA) and

Serotonin

Iactobacillus

brevis,

Bifidobacteriwt

dentium,

Iactobacillus

plantarum

Controlling thc ncunl excitatorY-

inhibitory balancc, mood, cognitivc

functions, leaming and memorY

processcs.

(Lu et al.,

2008)

Iactobacillus

rhomnosus GG,

Inctobacillus

plolrum

A rcduced risk of develoPing

ADIID, inaffcntion" hlpcractivity

and impulsivity.

Insomnia lactobacillus

brevis

To inducc dcpression, mcrnorY

impairrrent and allergr

(Cohet et al.,

2009)

Alzheimer's

Disease

Bifidobacteriwr

breve potentially modulate cognrtive

decline in Alzhcimer's discasc

(Wong et al.,

2018)

Conclusion

This review prcscnts information on probiotics usc in human clinicd traiS and their

firnctional application in heslth arcas all information arc prescnted. The cffect of probiotics

products can have spcciEc target fiurction in the human alimentary tsact. Probiotics are

widely influence the central nenrous systcm (cNs) 8trd bc.havior via tbc micmbiota-gut-brain

axis. ln thls competitlve era people are sufferlng from stress, the consumption of probiotics

helps to tead a hcalthy lifc and healthy indivldual, excltorY neurotransmitters enhance

.mood, and inhibitory neuroransmitters depress 'mood'. Thc consumptions of probiotics

may also treat a range of mental hcalth conditions, inctrding depression and boost overall

mood. The relationship betwEen probiotics and mood are cfficacy in impmving psychiatric

disorder related behaviors including an:riety, dcprcssion, and memory abilities, including

spatial and non-sPatial memorY.
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