CHAPTER 6

CONCLUSION AND RECOMMENDATION 3 )
6.1 Recommendation of the study X V

Blastocystis always has been controversial for t fi stb?use of its
n

interactions seen between specific intestinal rtﬂémiota that inf 'ce'du)@éTher

Blastocystis will function in a commensal or parasitic role. ‘J' his study hﬁ_p ovided
crobiath co asition among

preliminary evidence on Blastocystis subtypes iR gut

Type-2 Diabetes Mellitus (T2DM) and n@;ﬁwﬂic (
has shown that Blastocystis could r%& hw

health depending on their subtyp%' thﬁ%,

“« Q-
to be considered for future res&& impro qualﬁ‘df significant studies related

to a complex interplay tWWasto stis g@\robiota.
C) Sy’ 24
Future worl;@i empllo\u-m-om%abproaches including metagenomics,
meta transcripto% etab | ?r an'@%’modelsto comprehensively characterize
the interac'htwe E a oc{stie;?ld the gut microbiota composition with
Iongitu% dies.dT- in@als at multiple time points would probably

provi sight into the stabil@ﬁd resilience of the gut composition in response to

partig:{'p nts. This study
nd &onssibly alter gut

eva@»recommendations have

\stis. From there, Blastocystis subtypes ranging from ST1-ST7 should include

B %
U Iving more representatives of gut bacteria. The conflicting results may appear due
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to the differential effects of various subtypes on the host and gut microbiota. Therefore,
the need for a larger sample size regarding each of the Blastocystis subtypes of in
helps to produce more conclusive evidence as it controls or stratifies for%&ystis

subtypes to avoid self-limiting results. This could provide a clear pict here the

Blastocystis subtypes stand on gut health and disease. Q

Furthermore, mechanistic studies are required to unWthe host-microbe
interactions underlying these associations, including t

n@anses and
microbial metabolites in shaping the gut environment. In particular, e ﬁu{&)‘blic

disorders of the host have been associated with lammation-related e@nnment

caused by the imbalance of the specific gut bactérial s

could facilitate in understanding parasite@ int ‘;lt'

Blastocystis subtypes. The differences in“the uJQ

related to various factors. So, it E(P rtaﬁ n at%&ure studies to consider

“« Q-
external stimuli such as dietarﬁKt s, antibi as wﬂ‘as probiotics and prebiotics,

\
medication, life stressi; t&’nd rr’gratl i @factors will contribute to the

host's health and disease state. \o' ' g Q/

N S

Overall, f% udi 'com@gé’advanced bioinformatics analyses with
¢

detailed soc raphic and Iir{ca@?i to comprehensively investigate the role of
\
kut h

Blast&% edl fiisefg.é,\

ism istic study

nd t thogenicity of
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6.2 Strengths and Limitations of the Study

The present study gives a preliminary finding, particularly focu smg{zthe
association of Blastocystis subtypes with gut microbiota composition in iﬂabetes

mellitus (T2DM) and non-diabetic (NonDM) individuals in ?@/Sla As a
consequence, a cross-sectional study comparing gut compositiw en T2DM and

NonDM participants may provide valuable insights into th poWdifferences in gut

microbiota associated with T2DM and NonDM. By yi a@:?mlecular

techniques, including high throughput sequencing and biginfor c‘a@sis,

idl!qgsgji)th and

without Blastocystis colonisation. This finding allo o el ci@fe specific

microbial taxa associated with Blastoc st@ on. W Q
on

However, several limitations ob c& in '_s\mdy. Firstly, the study

composition and gut microbial diversity had bee acterlsegl inin

=9

was only limited to diabetic pati o were coming to o0 selected centres with

a small number of patie Mse orena Vﬂ%ﬁlsease 2019 (COVID-19)
pandemic. Due to that, Dts J;TJ e's our study population may have
limited the statistic wer t ' tleg ions in gut microbiota composition
associated with ystls col tlon Moreover, the T2DM participants
in this stud e older an h &D@C?s most of the volunteers from NonDM were

from a ff and ?ﬂs s a comparative analysis of gut composition

bet oups may not accu@{/ reflect the influence of diabetes on gut microbiota

@e potential confounding factor of age group.

0 Generally, this study was conducted to determine the association of Blastocystis

subtypes with gut microbiota, but it would not merely confirm the pathogenesis of
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Blastocystis subtypes particularly for the pathogenic Blastocystis ST7 in the participants
due to an unknown mechanism interfering with the issue. In addition, another p?‘nl
limitation lies in the methodologies employed for Blastocystis detect@ gut
microbiota profiling. By using qualitative Polymerase Chain Reactionﬂ%g, only the
absence and presence of subtypes can be identified. Throughout the expérimentation by
using molecular techniques such as PCR and high-through tsewencing, it could
introduce some technical artifacts mainly in the faecal sa hat may impact sample

accuracy and reproducibility of the results.

L 4 \Y-
T | O
Finally, it is important to acknowledge the ntial rii.k cto tha\%n~ uenced
\[Tox\ the :a \’this study

the complexity of the gut microbiota with Blastocystis in

might be biased such as formation of he@lﬂs,
parasitic infection, medication or su phts us@? i .
In this study, the participants d)ot #’%73 Ver, ‘hlx.of the concerns asked
throughout the questionnairw ly re jﬁesence of gastrointestinal

symptoms and health sEtusWh could im lbi in“the result. Plus, the difference
twe

~—+
S5 &
5]

4,

in glycaemic control be he grodp Wayé-affected the risk of infection in these

individuals. AIth@e @roup@sismd of people considered healthy
N
participants, @Eenc of other u&'rﬁg diseases may have affected the study
O

&S

by
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6.3 Conclusion

the type 2 diabetes mellitus (T2DM) population in Malaysia associﬁhth gut

microbiota composition. This was a preliminary study highlighti

interaction between Blastocystis and gut composition depending

subtypes. In conclusion, through a comprehensive faeca anwl?rrom participants,

several important pieces of knowledge on the prevalen la oc;tK,s?wg T2DM

and NonDM contribute to our understanding of Blastocystis calonisati l‘h@'gut
- | O
microbiota.
Jv/ 5
Firstly, the results of the present @; trated a hi VzrZ:vaIence of

Blastocystis infections in individuals Wi %M comparedto @M with the most

common subtypes detected being Sﬁ%lowed Eﬁ\ﬁzgnd IﬁSome gastrointestinal

2
symptoms especially bloatin om 'KNas sociated-" with the presence of

Blastocystis detection. LoqKi itTI p valg%in T2DM symptomatically,
nist

Blastocystis may serv%?oppo; i 'géthsa‘n and should be considered in

&
patients with diab Howel' \ ould &noted that the pathogenic role of

Blastocystis mi& nd 'bty@ﬁel as different subtypes could exhibit
B;Rstﬁd

=3

)ci}i not find any significant relationship exists

¢
different poﬁ% Overall
\
betweer% encefa ypes lastocystis and symptoms.
A\ N
Qr ermore, this study\m'med to determine and compare the gut microbiota

% T2DM and NonDM with the presence of Blastocystis. Generally, the alteration

Othe gut microbiota diversity was observed in T2DM participants compared to

NonDM with a lower microbiota richness and diversity. The dominant phyla among the
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study groups include Firmicutes, Bacteroidetes, Actinobacteria and Proteobacteria. In
T2DM nparticipants, the increased abundance of pro-inflammatory bacteria Ts

Escherichia-Shigella belonging to phylum Proteobacteria was found a@}ith a

decrease in alpha diversity. -\

Interestingly, the presence of Blastocystis could potentiallyq@; to good gut

health as the study observed Blastocystis being associated sWantly with higher

I Were found
is. 'C

to have a similar gut microbiota structure by beta, diverSity analy

alpha microbiota richness and diversity in T2DM partici

microbiota richness is considered an indicator of stem st‘gbi ty and h

Regarding the gut microbiota composition, the Ma-Ba NQ s, Pr twbacteria and

Tenericutes were higher in Blastocystis- o\lpar ICi ith é\ghtly lower in

Firmicutes phylum whereas Actinobacteria, Leatisp a&d@uyarchaeota were

higher in Blastocystis negative p 'cmts @among @?NonDM. At the genus

level, SCFA bacteria producN Bacteroi Pr‘é\gﬁgg 9 and Faecalibacterium
N

were more abundant in asWs'ﬁs po{tive l2D tients. The abundance of those
by a

genera was promoted alth% i ob'lat}, Overall, Blastocystis colonisation

was associated @ios’ ,'a co ition@acterised by a higher proportion of
N
beneficial bactéria (Rirm u%‘ﬁbctugides).

&
In@ddition to tha i herp&bable pathogenic bacteria (Proteobacteria) in the
k3

presﬁ&f Blastocystis has aI{%@en observed in T2DM and NonDM. The pathogenic

b like Escherichia-Shigella belonging to the Proteobacteria phylum was slightly
igher in T2DM, especially in the absence of Blastocystis. However, the finding
uggested that the current ambiguity regarding the role of Blastocystis could be related

to subtypes where only ST7 was significantly associated with Escherichia-Shigella
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belonging to the Proteobacteria phylum. This might potentially indicate that
Blastocystis ST7 may have pathogenic properties, which can lead to disruptiowm
microbiota balance in the gut composition. In line with this proposition@been
reported that Blastocystis colonisation is more frequent in T2DM pati pared to
NonDM. Also, Blastocystis ST1 and ST2 were found to be significantlydifferent in IL-
6 and IL-1p which suggested Blastocystis subtypes infecti nwhe potential to
modulate the various immune responses including both pr m

a]ory markers but

the mechanism is not fully understood.
@

N4
- - |2
In short, Blastocystis could be considere commensal member he gut

4
microbiome and also possibly can lead to d%iosis @en\ go Q\'le/ subtypes,

particularly Blastocystis ST7. A reductior% efici
mysb' Si

together with inflammation may highlig w? I\&Qch could play the
i mlayéi%la ion ‘S% it is worth noting that

progression of diabetes disease in

a in patiénts like T2DM

“« Q-
a certain member of Blastocy& types d rom&(& healthy gut environment.

N
Future study on Blasto SthES nd t utS?}obiota holds great promise for
st mE}a and

ist i ctiq{ d’ﬁq,the role of Blastocystis subtypes in

the complex host-proti
their clinical significance l
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