CHAPTER 6

6.1  Recommendations of the Study

g
CONCLUSION b
N3

The present study gives a preliminary finding on ethiic-based differences in gut

microbiota composition among healthy participants a

@
proves that it is important to consider ethnic-relateylifestyle/enviro ?nta[:;a, tors
pecifigal

when determining gut microbiota composition, s ly di‘et d ograpty. Diet is
NV
ary ¢ stituents could

cte@dhus shaping the

n.th other hand, well-

cipantsiwith M. This

one of the determinants of gut microbiota co posz'on w

directly or indirectly promote or inh@electe

microbial community in the gut Emora et \le

documented differences in gut mi ta @ompasition h een seen among study

populations from varied eth ckar esidiné{n the same or different
e, i

geographical regions ptaz al., Zo\guq, a ‘further study with a larger sample
size among the Malaysian¥co it ouf the role of diet and geography

specific to ethnicé;xso u l rstapd the i@tnce of these factors along with T2DM
progression. %\ '?." o)
Qe &
@/ that, Jt i ‘3renc gut microbial composition observed between
Y—v

Zm&j nonDM participa@f the present study could have been contributed by

0 founding factors such as the medication intake of T2DM participants. A past

6 observed varying changes in the gut microbiota composition with the intake of

—
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antidiabetic medications even after adjusting for age, sex and dietary factors, i.e.

metformin among T2DM participants across different ethnic groups residin

'?

similar geographical region (Balvers et al., 2021). Moreover, the usage \Drmln
associated with changes in the gut microbiota composition was found’lvxgtrlbute to
both therapeutic effects and known intestinal adverse effects (Forsl% et al., 2015).

Thus, further studies in the Malaysian community should iqvm the effects of

specific types of medication on the gut microbiota compos

Furthermore, in the systematic review conducted byathis study 'ch?iota

N
changes were observed in the earlier stage of gl in oleran a préDM and
newDM participants. Thus, gut microbiota ch stag\e%:)f glucose

alaz; This will help

intolerance should be investigated along \tMIC fa

to identify the specific gut bacterial S|g
N . .
fém alternative screening

in different ethnic groups. Esse &Dthls %\x
0 -,
of i

method to identify |nd|V|duaI de M&his, of course, needs to be

strengthened by mterventlovles |rvest ating us other confounding factors,

at maypr Ict the'accurrence of T2DM

L
11), gx 0S ,toe& icrobial agents (Forslund et al.,

2015), host mm& evy dt al’ (_!
influences (G Na , 1201

16), @mmty, geography and environmental
1 are gﬁ_yvn to affect gut microbiota in health and
4

including diet, Iifestyl

dlsease i e ffeqioﬁ these factors on gut microbiota changes in
T2DM d dentl specific ba ial genera/species that either have beneficial or
| roles in T2DM. Th*%%llows further studies to analyse the cause and effect

|crob|ota changes with T2DM progression and improve our understanding of

0 complex pathogenesis of T2DM which is not fully understood to date.
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6.2  Strengths and Limitations of the Study

The strength of this study is the homogeneity of the study populﬂ&&i he
participants in this study were urban dwellers and adults from three major. wroups
ith

residing in the same geographical region in Malaysia. This contrasts with" previous
studies looking into gut microbiota composition among the V% n population.

Studies led by Khine et al. (2019) and Chong et al. (20 stigated the gut

microbiota composition among pre-adolescent children livi n‘fer‘nt geographical

regions, while Dwiyanto et al. (2021) investigated, the migrobio mpoﬁnon

among adults from four major ethnic groups livin fferent sulb-di cts'm-S(e'&amat

s X
Additionally, the chosen design of this study Z?!ontrbl.)\ ane W analysed

the gut microbiota composition in the con p (non a re&@ntaﬂon of the

community in the study and condum om{at:;/

composition between controls (no: nd cq&? : $
On the other hand, one imitati his @5& was the small sample size

of each ethnic group which Reant |O\I stati |ﬁal r to evaluate the taxonomical

differences between the ethfic g Lﬁs é@the cases (T2DM) chosen in this

nalysQf gut microbiota

study were olde t llrols thls Thls is because a higher number of

T2DM partl te ng?‘beal inic were from the older age group in
comparis -dlab ic individu

|5 so important to e S|ze that gut microbial sequencing and taxonomic

a of microbiota have severaI biases. The sequencing output yields an ASV table

: t ontains the relative information of each taxon instead of the absolute proportions

each taxon summed to 100% in total. Thus, if one bacterial group is reduced, this
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would make the abundance of other bacteria to be naturally increased and vice versa.

This may influence the analyses of differentially abundant taxon among study gv!
6.3  Conclusions Y.

Gut microbiota has been associated with various health Ws and is known
to be affected by various confounding factors, including ethni ithorfover, dysbiosis
or alteration to the gut microbiota diversity as well as undal cWacteria IS

L ]

observed in T2DM. Thus, it is necessary to identify hnic-specific h’mies) gut

microbiota composition among the nonDM and T2 partiCipants'to de\t??hine the

o

tion. Thespresent study

was conducted in Malaysia which ha\g@-ethnic unité&nsisting of three

major ethnic groups, namely Malay #Chinese an \d-i{nTTo r}éest of our knowledge,
- : o .
this is also the first study to ha sed fhe gu rob, ct;’a>comp05|t|on among the

on tqtke healthy nonDM controls in

<
W P

gut microbiota structure in the health and diseaseyof a(,ﬁ)

three major ethnic groups WitMM T

Malaysia. ‘ : z
stod ine and compare the gut microbiota

One of th@f thisftu
composition a the thre jor ,ethni <(r/ou s in Malaysia. The dominant phyla
p ':"NQ 5 ! C—) p y pny

found amoqo M participa v{e@irmicutes, Bacteroidetes, Actinobacteria and
Proteob% These VZdo

rig. nt groups of bacteria commonly observed in the

healcmwan gut. As reflecte@ the diversity analyses, this study shows that healthy

a om Malay, Chinese and Indian ethnicity living in a similar geographical region

0 lang Valley shared a similar gut microbiota profile, thus exhibiting no notable

difference in the abundance of gut bacteria.
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On the other hand, the increased abundance of pro-inflammatory bacteria
(phylum Proteobacteria and genus Escherichia-Shigella) and the reduction onr
producing bacteria (genera Anaerostipes, Fusicatenibacter and Clostrn@})und
along with decreased alpha diversity among T2DM participants indica biosis in
T2DM. Also, as evidenced by beta diversity analyses, both Malay a Wan ethnicity
were found to have a distinct gut microbiota structure betw: M and nonDM
groups. Meanwhile, one of the minor phyla, Synergiste ?.V\‘as significantly
increased among T2DM participants in this study, was a congiste rlg among
T2DM participants in past studies. However, the rele of thig ba ia]to _{SJM IS

not clear. This proves that there is a need to c nstituénts of the

gut microbiota and determine their role in th

sed a@dance of phylum

AN
'P{the commonly altered

Proteobacteria in T2DM also w
(..)
parameters in T2DM, i.e., a , rea c@imme and TG. Thus, the

|s al@n important indicator of gut

This study also found that h cantl

increased abundance of cterlr whi

dysbiosis that precedes %earanc? flo

as a biomarker i Q&s ng 12D progresébn among Malaysians. Also, positive
te

e

graga flammation could probably serve

correlations wer nps E@nchla Shigella with age, BMI, urea and

TG along us F n act I(wlth height and genus Clostridium with HDL.
Mean wgatl ':: DEZ ns were observed between genus Fusicatenibacter with
G, genus Anaerost \’Ith BMI, FPG and TG as well as genus Clostridium

G and TG. Together, the association of these clinical parameters with the

pective gut bacteria which was found to be significantly altered among T2DM
participants in this study could be important indicators of dysbiosis in T2DM in the

Malaysian community. Future studies could investigate the quantification of
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inflammatory markers in plasma in association with gut microbiota changes in T2DM.
This will help to link the inflammatory responses and specific changes in gut mic?ﬂ!a

composition along with T2DM progression. (’}

Moreover, in comparing the gut microbial changes in preDM and neWwDM, it is

understood that gut dysbiosis occurs in earlier stages of TZDWmeent. When

comparing with the gut microbiota composition of T2DM parti€i in this study, the

preDM and newDM exhibited increased F/B ratio, increase ance of Escherichia-

Shigella and Lactobacillus as well as a decreased abundance of Faecall eriuQ.and
N
Roseburia. The small sample size in this study haé insignific fi‘d' (?when
_ _ _ . 4 b %
analysing the differences in gut microbiota coWﬂlon bstske 2D|\42"gnd nonDM

groups. Still, the trend of gut bacteria abu Mund reasiﬁ@ld decreasing

among the ethnic groups in T2DM in M nt study

Y
\S Y
of ethnic groups could exhibit ignifi b c.)- changes among the

4]

Malaysian community in T2DM. : é}'
A
N
Since ethnicity Es kmsoci#ed oqe@major determinants for health
inan

disparities, the predom tmk@ a in T2DM Malay, Chinese and Indian

ethnic groups in@dy "nph e th portance of studying gut microbiota
N
composition @sase by ?&ity&%’ﬁerefore, larger studies with increased

reproducib%ue ne‘gd ?e ify replicate specific ethnic-gut signatures among
ethnicsm with T2DM

&
ciwlng the ethnic diﬁereﬁs in a population, specific gut microbial biomarkers

.

re |a%'g in different regions of Malaysia. Also, by

DM could be determined. This population-based medicine will lead to the

Qelopment of effective preventive and management strategies for T2DM.
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