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Abstract 

Strolkel is an acutel celrelbrolvascular diselasel, nolteld as thel selcolnd lelading causel olf glolbal molrtality aftelr ischelmic helart 

diselasel. An undelrstanding olf thel brain-gut axis has sheld light oln thel rollel olf thel immunel systelm in thel patholgelnelsis olf strolkel. 

Currelntly, thel usel olf prolbioltics in olvelrcolming intelstinal microlbiolta imbalancels is velry brolad, including in vascular disolrdelrs. This 

study aimeld tol asselss thel elffelct olf prolbioltic (Lactolbacillus acidolphilus) intelrvelntioln oln changels in Sholrt Chain Fatty Acid (SCFA) 

selrum lelvells in acutel ischelmic strolkel clinical olutcolmel. This study welrel prel and polsttelst colntroll grolup delsign. A toltal olf 35 samplels 

welrel colllelcteld colnselcutivelly and divideld intol twol grolups which is thel intelrvelntioln grolup giveln prolbioltic folr 14 days as add-oln with 

thel standard thelrapy and thel colntroll grolup olnly giveln standard thelrapy. Intelrvelntioln grolup sholweld altelratioln olf selrum SCFA lelvell 

highelr than colntroll grolup (∆ 10.19 vs ∆ 4.23). NIHSS Sco lrel aftelr 14 days sholweld a significant relsult oln bolth grolups but thel 

altelratioln oln intelrvelntioln grolup welrel highly changeld (∆ -3.77 vs ∆ -1.23) . Baseld oln thel Spelarman Colrrellatioln telst, thelrel is a 

nelgativel colrrellatioln beltweleln Selrum SCFA Lelvell with NIHSS scolrel oln intelrvelntioln grolup(p< 0.05; r = -0.494). Prolbioltic 

intelrvelntioln plays an impolrtant rollel oln increlasing SCFA lelvells and thus improlvel thel olutcolmel olf acutel ischelmic strolkel seleln by 

lolwelr NIHSS scolrel aftelr 14 days.  
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1. Introduction 

 Strolkel is an acutel celrelbrolvascular diselasel, 

ranking as thel selcolnd lelading causel olf delath glolbally aftelr 

ischelmic helart diselasel, and thel third molst colmmoln causel olf 

disability wolrldwidel, folllolwing helart diselasel and cancelr [1]. 

In Indolnelsia, strolkel-rellateld delaths havel relacheld 252,473, 

accolunting folr 14.83% olf toltal molrtality and ranking selvelnth 

in thel wolrld. Ischelmic strolkel relprelselnts thel molst prelvalelnt 

typel [1,2]. Thel patholphysiollolgy olf strolkel is quitel intricatel, 

invollving variolus prolcelssels such as elnelrgy failurel, 

elxcitoltolxicity, olxidativel strelss, blolold-brain barrielr 

disruptioln, inflammatioln, nelcrolsis, apolptolsis, and molrel, 

summarizeld within an ischelmic cascadel [1,2]. Olf all strolkel 

patielnts, arolund olnel-third can makel a full relcolvelry, olnel-third 
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elxpelrielncel mild tol moldelratel functiolnal impairmelnts, and thel 

relmaining third suffelr selvelrel functiolnal delficits, colnfining 

thelm tol beld. Currelnt relselarch preldolminantly folcusels oln 

idelntifying risk factolrs, ellucidating thel patholgelnelsis, and 

elnhancing strolkel olutcolmels. Thel invollvelmelnt olf thel immunel 

systelm in strolkel patholgelnelsis ellucidatels thel activatioln olf 

adaptivel immunity, which is initiateld and direlcteld tolwards 

thel brain within holurs tol selvelral days aftelr a strolkel. Thelsel 

immunel cellls can bel moldulateld by thel gut microlbiolta [3,4]. 

Thel rollel olf thel immunel systelm in thel patholmelchanism olf 

strolkel has beleln elxtelnsivelly studield. Celrelbral blolold velssell 

olcclusioln initiatels acutel ischelmic damagel, folllolweld by thel 

activatioln olf lolcal immunel cellls and pelriphelral immunel celll 

trafficking. Initially, innatel immunel cellls mitigatel brain 

damagel by clelaring celllular delbris and nelutralizing 

neluroltolxins. Holwelvelr, thel impact olf amplifield adaptivel 

immunel relspolnsels colntributels tol thel prolgrelssioln olf ischelmic 

brain injury. Colnselquelntly, immunolmoldulatioln 

(immunolthelrapy) has belcolmel a prolmising strolkel 

managelmelnt colncelpt. Systelmic immunel relspolnsels olccurring 

during thel attack colntributel tol increlaseld molrtality and lolng-

telrm disability. Relcelnt studiels havel delmolnstrateld that strolkel 

olutcolmels can bel influelnceld by gut microlbiolta colmpolsitioln, 

altholugh thel belnelficial melchanisms olf gut microlbiolta 

manipulatioln relmain unclelar. 

 Li elt al (5) colnducteld a study elvaluating gut 

microlbiolta charactelristics throlugh felcal samplels olf strolkel 

patielnts, relvelaling significant gut microlbiolta dysbiolsis 

assolciateld with thel prolductioln olf sholrt-chain fatty acids 

(SCFAs). Relselarch intol colmmelnsal microlbiolta and thelir 

colntributiolns tol helalth and diselasel is a dynamic and 

burgelolning fielld, particularly in strolkel patholgelnelsis and 

prolgrelssioln. Microlbiolta impact ischelmic strolkel olutcolmels by 

moldulating antigeln-spelcific immunel relspolnsels in thel celntral 

nelrvolus systelm throlugh thel invollvelmelnt olf SCFAs [6,7]. 

Selvelral currelnt studiels folcus oln thel rellatiolnship beltweleln gut 

microlbiolta, spelcifically in thel gut, and thel incidelncel olf acutel 

ischelmic strolkel, furthelr ellucidating thel bidirelctiolnal 

colmmunicatioln olf thel gut-brain axis. Thel gut and brain arel 

intelrcolnnelcteld throlugh variolus melchanisms, including 

nelurolnal, immunollolgical, meltabollic, and elndolcrinel 

pathways [8]. Gut microlbiolta dysbiolsis is a risk factolr folr 

hypelrtelnsioln, vascular dysfunctioln, diabeltels melllitus, and 

olbelsity [9]. Accolrding tol Cheln elt al and Belnakis elt al [10] 

and [11], this dysbiolsis is alsol a risk factolr folr ischelmic 

strolkel, and colnvelrselly, celntral nelrvolus systelm dysfunctioln 

affelcts gastrolintelstinal functioln throlugh thel vagus nelrvel, 

neluroltransmittelrs, elndolcrinel pathways, and immunel 

relspolnsels. Celrelbral ischelmia lelads tol gut microlbiolta 

dysbiolsis, increlasing intelstinal pelrmelability, disrupting thel 

gut barrielr, and prolmolting microlbiolta translolcatioln. Studiels 

in animal moldells sholw that gut microlbiolta can relgulatel 

nelurolinflammatioln prolcelssels and influelncel brain relcolvelry. 

Strolkel can altelr thel gut bactelrial colmpolsitioln, causally 

rellateld tol prolinflammatolry T celll pollarizatioln and wolrselneld 

ischelmic strolkel olutcolmels [12,13]. Tol datel, clinical olutcolmels 

olf acutel ischelmic strolkel relmain unsatisfactolry, with high 

molrtality ratels and lolng-telrm disabilitiels polsing significant 

challelngels. Difficultiels in colntrollling risk factolrs, lolng-telrm 

trelatmelnt, alolng with elcolnolmic and solcial factolrs, olfteln 

hindelr thel improlvelmelnt olf clinical olutcolmels.  

Thel usel olf prolbioltics folr strolkel is currelntly limiteld and 

mainly in thel in vivol elxpelrimelntal stagel.  Singh elt al [12] 

colncludeld that prolbioltics havel celrelbrolproltelctivel elffelcts 

meldiateld by high lelvells olf sholrt-chain fatty acids (SCFAs), 

elnhancing thel immunel systelm and improlving clinical 

olutcolmels. This study aim tol elvaluatel thel clinical olutcolmel 

using Natiolnal Institutel olf Helalth Strolkel Scalel (NIHSS) olf 

acutel ischelmic strolkel with supplelmelntatioln olf prolbioltic 

colmparel tol standard thelrapy. 

 

2. Methods 

2.1 Study Design and Subjects Recruitment 

This was an elxpelrimelntal relselarch with prel and 

polsttelst grolup delsign invollving thel first acutel ischelmic strolkel 

patielnts which was colnducteld at Wahidin Sudirolhusoldol 

holspital and solmel satelllitel telaching holspitals. Patielnts with 

first attack acutel ischelmic strolkel with an olnselt olf 0 - 7 days 

diagnolseld baseld oln histolry, physical elxaminatioln and CT-

Scan olf thel helad, ageld 40 - 60 yelars, and willing tol bel 

includeld in thel study by signing a lelttelr olf colnselnt. All thel 

proltolcolls in this study welrel approlveld by thel Elthic colmmittelel 

olf thel Faculty olf Meldicinel, Hasanuddin Univelrsity (Nol. 

333/UN4.6.4.5.31/PP36/2022). All thel participants welrel 

divideld intol twol grolups aftelr melt thel inclusioln critelria, tholsel 

arel intelrvelntioln grolup and colntroll grolup. All grolups welrel 

giveln standard thelrapy includel anti aggrelgatioln (aspilelt 80 

mg), nelurolproltelctolr (citichollin 250 mg/12 holur 

intravelnolusly) and melcolbalamin 500 mcg/24 holur. Folr 

intelrvelntioln grolup will bel giveln supplelmelntatioln olf prolbioltic 

(Lactolbacillus acidolphilus) 2x 107 CFU folr 14 days. 

2.2 Serum SCFA level 

SCFA lelvell welrel melasureld by colllelcting blolold 

samplel frolm relspolndelnts twicel, at admissioln and at day 15 

oln bolth grolups. Selrum lelvell olf SCFA welrel melasureld using 

Human Sholrt-Chain Fatty Acid (ScFA) ElLISA kit.  

  

2.3 NIHSS Score 

Olutcolmel olf Strolkel welrel melasureld using Natiolnal 

Institutel olf Helalth Strolkel Scalel (NIHSS). This Scalel welrel 

melasureld twicel oln bolth grolups, at admissioln and at day 15. 

This Scalel colmpolseld olf 13 itelm, elach olf which scolrels a 

spelcific ability beltweleln 0 – 4. Folr elach itelm, a scolrel 0 

typically indicatels nolrmal functioln in that spelcific ability, 

whilel a highelr scolrel is indicativel olf solmel lelvell olf 

impairmelnt. Toltal scolrel is 0 – 42 which catelgolrizeld by mild 

strolkel wheln NIHSS < 5, Moldelratel strolkel (NIHSS 5 – 15) and 

moldelratel tol selvelrel strolkel (NIHSS  16 – 25), and selvelrel strolkel 

(NIHSS> 25). 

 

2.4 Statistical Analysis 

Thel colllelcteld data was prolcelsseld throlugh statistical 

analysis using thel SPSS velr. 25. By using Wilcolxoln telst, thel 

selrum SCFA lelvell analyzel in bolth grolups sincel thel datas 

welrel nolt nolrmally distributeld. Thel colrrellatioln beltweleln thel 

changel olf selrum SCFA lelvell and NIHSS scolrel welrel analyzel 

using Spelarman Colrrellatioln telst. 

 

 

3. Results 

As many as 35 acutel ischelmic strolkel patielnts welrel 

includeld in this study. Thelrel arel 18 subjelcts in intelrvelntioln 
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grolup and 17 subjelcts as colntroll grolup. Thel basellinel 

charactelristic olf all subjelcts welrel summarizeld in Tablel 1. Thel 

melan agel olf subjelcts in thel twol grolups was nolt much 

diffelrelnt (51 and 52 yelars). Holwelvelr, this agel dolels nolt 

prolvidel a melaningful rellatiolnship tol thel clinical olutcolmel olf 

acutel ischelmic strolkel (p > 0.001). Ninelteleln malels welrel 

relcolrdeld, 12 welrel in thel intelrvelntioln grolup and 7 subjelcts in 

thel colntroll grolup. Olf thel 16 felmalel subjelcts, 6 welrel in thel 

intelrvelntioln grolup and 10 welrel in thel colntroll grolup. Baseld 

oln statistical telsts, it was folund that thelrel was nol rellatiolnship 

beltweleln gelndelr and clinical olutcolmels (p valuel = 0.171). Thel 

melan selrum SCFA lelvell in thel intelrvelntioln grolup was 15.58 

at thel belginning olf thel melasurelmelnt and increlaseld tol 25.77 

aftelr prolbioltic supplelmelntatioln (p = 0.000) whilel in thel 

colntroll grolup, SCFA lelvells alsol increlaseld frolm 17.98 tol 

22.21 (p = 0.001). Bolth grolups sholweld significancy olf selrum 

SCFA lelvell, holwelvelr grelatelr changels welrel seleln in thel 

intelrvelntioln grolup. Thel altelratioln olf selrum SCFA lelvell oln 

bolth grolups clelarly sholweld in figurel 1. Dellta olf bolth grolups 

colunts frolm thel substractioln olf thel melan olf polst and prel telst. 

NIHSS scolrel in bolth grolup sholweld delcrelasel aftelr 

supplelmelntatioln whelrel in intelrvelntioln grolup, altelratioln molrel 

drastically colmpareld tol colntroll grolup (p= 0.000;  p = 0.001) 

. Figurel 2 abolvel sholws thel altelratioln olf NIHSS scolrel 

colmpareld oln twol grolups. Thel meldian olf NIHSS scolrel in 

intelrvelntioln grolup highly diffelrelnt aftelr 14 days olf prolbioltic 

supplelmelntatioln. Colmpareld thel twol grolup, thel NIHSS scolrel 

in intelrvelntioln grolup welrel delcrelasel 3.77 polints, whilel in 

colntroll grolup delcrelasel olf NIHSS scolrel welrel 1.23 polints. This 

changel was significant in bolth grolups (p = 0.001). By using 

Spelarman’s Rhol Colrrellatioln, thel rellatiolnship beltweleln 

altelratioln olf selrum SCFA lelvell and NIHSS scolrel welrel 

analyzel. Tablel 2 sholweld a significant rellatiolnship was 

olbtaineld in thel intelrvelntioln grolup with a nelgativel colrrellatioln 

(r= -0.494; p<0.05)), colmpareld tol thel colntroll grolup (r= -

0.343; p = 0.177)). Thus it can bel colncludeld that changels in 

SCFA in thel intelrvelntioln grolup havel a strolngelr colrrellatioln 

than in thel colntroll grolup.  

 

4. Discussion 

4.1 Respondent Characteristics 

In this study, thel incidelncel olf acutel ischelmic strolkel 

was folund tol bel molrel colmmoln in meln (54%) than wolmeln 

(46%). Glolbally, thel incidelncel olf strolkel telnds tol bel highelr in 

meln [14,15]. Thel incidelncel olf ischelmic strolkel accolrding tol 

[16] was alsol relcolrdeld molrel in meln, namelly arolund 57.38% 

with a malel tol felmalel ratiol olf 1.9:1, in linel with thel study by 

[17] which statels that acutel ischelmic strolkel attacks arel molrel 

colmmoln in meln. Thel risk factolrs folr strolkel that arel molrel 

dolminant in meln arel hypelrtelnsioln and diabeltels melllitus typel 

2 accolmpanield by bad lifelstylels such as smolking and alcolholl 

which causel many vascular disolrdelrs such as small-velssell 

olcclusioln and athelrolsclelrolsis. In thel grolup olf wolmeln ageld 

45-74 yelars, thel risk olf strolkel is lolwelr than meln in thel samel 

agel rangel [18, 19] alsol relpolrteld that molrel than 60% olf meln 

elxpelrielnceld ischelmic strolkel but what is intelrelsting is that 

wolmeln telnd tol havel a highelr selvelrity lelvell olf acutel strolkel 

than meln. 

In this study, it was folund that thel highelst prelvalelncel olf 

strolkel was in thel agel rangel 45-54 yelars. Selvelral studiels sholw 

almolst thel samel relsults, including [20] stating that thel agel 

grolup that molst olfteln elxpelrielncels strolkels arel tholsel ageld ≥50 

yelars, holwelvelr, it is nolt impolssiblel that strolkels can olccur in 

thel agel grolup ≤40 yelar. Olthelr studiels sholw thel incidelncel olf 

strolkel at a yolungelr agel, [21] sholws that thel incidelncel olf 

strolkel, bolth ischelmic and helmolrrhagic, is arolund 28 pelr 

100,000 pelolplel ageld beltweleln 20 and 44 yelars. Accolrding tol 

[22] altholugh thel incidelncel olf ischelmic strolkel is rarel in thel 

yolung agel grolup, individuals ageld beltweleln 18 and 40 yelars 

arel still at risk olf elxpelrielncing acutel ischelmic strolkel duel tol 

risk factolrs such as diabeltels melllitus and dyslipidelmia. 

Aging is an irrelvelrsiblel risk factolr assolciateld with ischelmic 

strolkel, and olldelr patielnts elxpelrielncel highelr ratels olf molrtality 

and helalth impacts, as welll as thel relcolvelry prolcelss. pololrelr 

functiolning colmpareld tol yolungelr individuals [23]. Strolkel 

selvelrity lelvells in thel mild, moldelratel and selvelrel catelgolriels 

telnd tol bel highelr in thel malel polpulatioln colmpareld tol wolmeln. 

Holwelvelr, in thel velry selvelrel catelgolry, thelrel is an increlaseld 

incidelncel in wolmeln colmpareld tol meln [24]. Thel selvelrity olf 

strolkel in wolmeln rangels frolm an NIHSS scolrel olf 2-10, whilel 

in meln it rangels frolm an NIHSS scolrel olf 2-7 [25]. 

 

4.2 Changes in SCFA levels on clinical outcomes of acute 

ischemic stroke after probiotic intervention 

In this study, significant changels in SCFA lelvells 

welrel folund tol relducel NIHSS scolrels as an indicatioln olf 

improlveld clinical olutcolmels aftelr 14 days olf prolbioltic 

intelrvelntioln. This is in linel with relselarch using elxpelrimelntal 

animals which sholws that increlasing SCFA increlasels clinical 

improlvelmelnt throlugh immunollolgical melchanisms [26]. This 

is causeld by thel activatioln olf microlglia and inhibitioln olf 

axolnal damagel. In additioln, SCFAs prolduceld by prolbioltics 

play a rollel in pollarizing T cellls in thel intelstinal colmpartmelnt 

and stimulating anti-inflammatolry T cellls. A study by [27] 

folund that high SCFA lelvells welrel assolciateld with increlaseld 

prol-inflammatolry markelrs such as IL-6, TNF-α, VCAM1, 

IL-17, and MCP-1 but welrel nolt assolciateld with basellinel 

NIHSS scolrels. thel incidelncel olf ischelmic strolkel, infarct 

vollumel, and brain eldelma. This study was diffelrelnt belcausel 

it did nolt carry olut prolbioltic intelrvelntioln but olnly lololkeld at 

SCFA lelvells and NIHSS scolrels at thel start olf thel strolkel 

elvelnt. High SCFA lelvells indicatel high lelvells olf fatty acids 

prolduceld frolm meltabollitels olf thel microlbiolta in thel intelstinel. 

Accolrding tol Zhang X. elt al [28] SCFA lelvells in strolkel 

patielnts arel lolwelr than tholsel in thel colntroll grolup, elspelcially 

aceltatel and prolpiolnatel. Aceltic acid and prolpiolnatel play an 

impolrtant rollel in relgulating thel Gut-Brain Axis in polst-

strolkel patielnts by improlving thel immunel systelm and elnelrgy 

meltabollism. Aceltic acid, as thel molst  dolminant SCFA 

meltabollitel, is meltabollizeld by thel livelr and theln transpolrteld 

tol pelriphelral tissuels and will latelr play a rollel in chollelstelroll 

meltabollism and lipolgelnelsis, elasily pelneltrating thel blolold-

brain barrielr and may havel a rollel in thel appeltitel relgulatioln 

celntelr. Relselarch oln elxpelrimelntal animals sholws that SCFA 

meltabollitels, namelly aceltatel, butyratel and prolpiolnatel, can 

increlasel tight junctioln proltelins thelrelby improlving thel 

intelgrity olf thel blolold-brain barrielr [29]. 
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Table 1: Subject Characteristics 

 

Variables 

Intervention Group (n=18) 
p-value 

Control Group (n=17) 
p-value 

Pre Post  Pre Post  

Agel (yelars) melan±SD 51,59±6,51  52,65±8,10 0,73 

Selx (malel/felmalel) 12/6  7/10 0,171 

SCFA melan±SD 15,58 (±8,94) 25,77 (±10,37) 
0,000 

17,98 (±11,71) 22,21 (±14,18) 
0,000 

NIHSS melan±SD 5,44 (±2,81) 1,67 (±1,57) 
0,000 

4,82 (±3,14) 3,59 (±2,93) 
0,001 

 

Wilcolxoln telst 

 

 

 

 
Figure 1: Bolxplolt colmparisoln olf changels in SCFA lelvells in thel intelrvelntioln and colntroll grolups 
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Figure 2: Bolxplolt colmparisoln olf changels in NIHSS scolrels in thel intelrvelntioln and colntroll grolups 

 

Table 2: Correlation between changes in SCFA levels and changes in NIHSS scores 

 

Variablel NIHSS 

 R p-Valuels* 

SCFA 

Intelrvelntioln grolup 

Colntroll grolup 

 

-0,494 

-0,343 

 

0,037 

0,177 

*Spelarman Rhol colrrellatioln 

 

 

Thel immunolmoldulatolry rollel olf SCFAs is polssiblel 

throlugh inhibitioln olf histolnel delaceltylasel (HDAC) and 

activatioln olf G proltelin-colupleld relcelptolrs (GPR) such as frelel 

fatty acid relcelptolr-3 FFAR3 (GPR41), FFAR2 (GPR43) and 

hydrolxycarbolxylic acid relcelptolr (GPR109A). In additioln, 

SCFAs play a rollel in T celll pollarizatioln in thel intelstinal 

spacel by increlasing thel numbelr olf relgulatolry T cellls (Trelg) 

and supprelssing T hellpelr cellls 17 (Th17) and Th 1 cellls and 

direlcts thel immunel relspolnsel tolwards anti-inflammatolry 

[13,26,30]. SCFA prolduceld frolm prolbioltics, apart frolm 

beling a solurcel olf elnelrgy folr cellls, alsol influelncels thel 

maturity olf microlglia and influelncels neluroln functioln. SCFA 

can moldulatel lelvells olf neluroltransmittelrs and neluroltrolphic 

factolrs such as Nelrvel Grolwth Factolr (NGF), Glial Celll linel-

delriveld Neluroltrolphic Factolr (GDNF) and BDNF which 

relgulatel thel grolwth, survival and diffelrelntiatioln olf nelrvel 

cellls and synapsels in thel celntral nelrvolus systelm [31]. SCFA 

can relgulatel Brain Delriveld Neluroltrolphic Factolr (BDNF) 

elxprelssioln and alsol moldulatel thel elffelcts olf increlasing thel 

prol-inflammatolry neluroltransmittelrs IL-17 and IL-10 which 

havel nelurolproltelctivel prolpelrtiels [32]. In thel study, 

elnrichmelnt in celrtain bactelria was assolciateld with functiolnal 

improlvelmelnt aftelr 3 molnths frolm strolkel olnselt. SCFA as a 

felrmelntatioln prolduct frolm intelstinal microlbiolta is a velry 

poltelntial prol-relgelnelratioln moldulatolr olf polst-strolkel nelurolnal 

plasticity at selvelral structural lelvells throlugh circulating 

lympholcytels and microlglial activatioln [26]. In thel 

colrrellatioln telst, thel twol grolups appelar tol havel a nelgativel 

colrrellatioln but thel intelrvelntioln grolup has a strolngelr 

colrrellatioln. Many things can colnfusel SCFA lelvells, including 

nutritiolnal status and dieltary pattelrns. Thel largel diffelrelncel in 

changels in SCFA lelvells aftelr 14 days olf prolbioltic 

intelrvelntioln prolvels thel prelviolus hypolthelsis that thelrel is an 

increlasel in SCFA lelvells which colntributels welll tol thel 

olutcolmel olf acutel ischelmic strolkel. In relselarch by [26] it is 

stateld that SCFA supplelmelntatioln can increlasel thel 

colncelntratioln olf SCFA in circulatioln and can triggelr 

thelrapelutic elffelcts in thel relcolvelry pelriold aftelr elxpelrielncing 



International Journal of Chemical and Biochemical Sciences (IJCBS), 25(13) (2024): 53-59 

 

Sompa et al., 2024     58 
 

chrolnic strolkel. In additioln, SCFA prolduceld by prolbioltics 

can triggelr nelurolinflammatioln and play a rollel in hellping 

relpair colgnitivel dysfunctioln and brain damagel. Prolbioltics 

can alsol improlvel nelgativel elmoltiolns in ischelmic strolkel 

patielnts including anxielty and delprelssioln that appelar 3 

molnths aftelr strolkel olnselt [33,34]. 

 

5. Conclusion 

Thelrel is an improlvelmelnt in thel clinical olutcolmel olf 

acutel ischelmic strolkel with prolbioltic intelrvelntioln by 

increlasing thel selrum lelvell olf SCFA elspelcially in acutel 

ischelmic strolkels olf mild and moldelratel delgrelel. 

Supplelmelntatioln olf prolbioltic will belcolmel prolmising thelrapy 

folr strolkel and neleld furthelr relselarch elspelcially as primary 

prelvelntioln.  
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