e L o ISSN:3030-3621
Ta'lim innovatsiyasi va integratsiyasi

UDC: 579.61
FAST FOOD CONSUMPTION AS A DRIVER OF GUT MICROBIOME
REMODELING: MOLECULAR MECHANISMS, MICROBIAL DYSBIOSIS,
AND CLINICAL IMPLICATIONS

Aooynnaesa Yapoc baxmuépoena
ORCID : 0009-0007-0191-8883,
Eurasian Multidisciplinary University,
Tashkent, Uzbekistan, student.
Kypoanosa Cumopa Yunzuzosena
ORCID: 0009-0003-3367-3762 ,
Eurasian Multidisciplinary University,
Tashkent, Uzbekistan, student.

Abstract. Frequent exposure to fast food rapidly alters intestinal community
structure and metabolic output, making coordinated molecular assessment necessary.
The aim was to determine how fast food intake relates to microbiota remodeling, short-
chain fatty acids, and clinical interpretation. A prospective cohort design was
implemented in N=192 participants using LC-MS, ecological diversity indices, NGS
bioinformatics, and qPCR. Acetate fell from 18.4+2.1 to 11.2+1.8 umol/L, and butyrate
declined from 9.7+1.3 to 5.1£1.0 umol/L; Shannon H' decreased from 3.21+0.18 to
2.64%0.16, while Margalef d shifted from 4.12+0.27 to 3.05%0.22. Prevotella increased
from 12.6+1.4 to 21.9+2.0 %, whereas Bacteroides dropped from 34.8+2.6 t0 26.1+2.3
%; beta-diversity distance rose from 0.31+£0.04 to 0.47+0.05, and qPCR log2FC moved
from 0.58+0.09 to -0.41+0.07, p=0.003. These concordant shifts support an integrated
biomarker framework for detecting diet-linked intestinal dyshiosis early.

Keywords: beta-diversity, intestinal microbiota, LC-MS profiling, microbial
metabolites, NGS bioinformatics, gPCR expression

Annotatsiya. Fast foodga muntazam ta’sir ichak ekotizimining tarkibi va
metabolik chiqishini tez o°zgartiradi, shuning uchun molekulyar darajadagi siljishlarni
bir vaqtning o°zida baholash zarur bo‘ldi. Magsad fast food iste’moli bilan mikrobiota
qayta tuzilishi, qisqa zanjirli yog‘ kislotalari va klinik talqin o‘rtasidagi bog‘lanishni
aniglash edi. Prospektiv kohorta dizayni N=192 ishtirokchida LC-MS, ekologik xilma-
xillik indekslari, NGS bioinformatikasi va gPCR bilan birlashtirildi. Acetate 18,4+2,1
dan 11,2+1,8 umol/L gacha, butyrate 9,7+1,3 dan 5,1+£1,0 umol/L gacha kamaydi;
Shannon H' 3,21+0,18 dan 2,64+0,16 gacha, Margalef d 4,12+0,27 dan 3,05+0,22
gacha tushdi. Prevotella 12,6+1,4 dan 21,9+2,0 % gacha oshdi, Bacteroides 34,8+2,6
dan 26,1+2,3 % gacha kamaydi; beta-diversity distance 0,31+0,04 dan 0,47+0,05 gacha
va qPCR log2FC 0,58+0,09 dan -0,41+0,07 gacha o‘zgardi, p=0,003. Natijalar fast
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food bilan bog‘liq metabolik va taksonomik siljishlarni ko‘rsatadi hamda ichak
disbiozini erta aniglash uchun integrativ biomarker yondashuvini asoslaydi.

Kalit so‘zlar: beta-diversity, ichak mikrobiotasi, LC-MS profillash, mikroblar
metabolitlari, NGS bioinformatikasi, qPCR ekspressiyasi

AnHoTanusi. PerymsapHoe Bo3zaeciicTBue ¢actdyma OBICTPO TEpecTpanBacT

COCTaB W  MeETa0ONMYEeCKHl MpOPMIb  KUIIEYHOH 3KOCHUCTEMBI, TOSTOMY
notpedoBagach OJHOBPEMEHHAs OIIEHKA U3MEHEHUI Ha MOJIEKYJISIpHOM ypoBHeE. Llenb
COCTOsJIa B TOM, 4YTOOBI YCTAaHOBUTH CBSI3b MEXKIy moTpebieHueM dactdyna,
NEepecTPORKONH MHUKPOOHUOTHI, KOPOTKOIICTIOYCYHBIMH JKHUPHBIMH KHCJIOTAMHU U
KJIMHUYECKON  uHTepnperanueii. [IpocreKTUBHBIA  KOTOPTHBIM  Jau3aiiH  ObLI
peanuzoBan Ha BbIOOpke N=192 ¢ wucnonp3zoBannem LC-MS, wunHmekcos
aKOJI0THYEeCKOTO pazHooOpaszus, NGS-ounonadpopmarnku u (PCR. AreraT CHU3MICS C
18,4+2,1 mo 11,2+1,8 umol/L, 6ytupar — ¢ 9,7+1,3 no 5,1+1,0 umol/L; Shannon H'
ymenbimics ¢ 3,21+0,18 mo 2,64+0,16, a Margalef d — ¢ 4,12+0,27 no 3,05+0,22.
Hons Prevotella Beipocna ¢ 12,6+1,4 mo 21,94+2,0 %, Torna xak Bacteroides causninach
c 34,8+2,6 no 26,1£2.3 %; beta-diversity distance cmectmmace ¢ 0,31+0,04 no
0,47+0,05, a gPCR log2FC — ¢ 0,58+0,09 mo -0,41+0,07, p=0,003. ITomyueHHbIC
JAHHBIE TOKA3bIBAIOT META0OJIMYECKYI0 M TAaKCOHOMHMYECKYIO IEepPEeCTPOUKY,
CBs3aHHYIO C acThyoM, 1 000CHOBBIBAIOT HHTETPATUBHBIN OMOMapKEPHBIN TTOIX0T
JUTSI PAHHETO BBISBJICHUSI KUIIICYHON AHCOUO3HI.

KaoueBble caoBa: Dbeta-diversity, xwumeunas wmukpoouora, LC-MS
npodunupoBanue, Mukpoobneie wmetabonuthl, NGS-O6momnpopmaruka, (PCR
AKCIIpECCHs]

INTRODUCTION

Fast-food exposure was relevant because Western dietary patterns rapidly
reshaped the human gut microbiome, and short-term shifts were documented after
controlled dietary change [1]. Low microbiota-accessible carbohydrate intake depleted
saccharolytic taxa, reduced short-chain fatty acid production, and strengthened
dysbiotic fermentation toward host inflammation [2]. This study examined fast-food
consumption, microbial remodeling, and clinical risk; the aim was to define
mechanisms, dysbiosis signatures, and implications. The study was conducted through
prospective cohort analysis, LC-MS, ecological diversity indices, and NGS
bioinformatics.

The fast-food burden intensified because obesity-linked gut microbiomes harvest
energy more efficiently, and endotoxemia couples dysbiosis to insulin resistance [3].
The tasks were to quantify diversity shifts, profile metabolites, compare enterotypes,
and map inflammation-related taxa. Prospective cohort analysis, LC-MS, ecological
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diversity indices, and NGS bioinformatics were applied to ground molecular
interpretation and clinical translation.
LITERATURE REVIEW

Fast-food patterns have been linked to enterotype drift, but the mechanistic layer
remains unevenly resolved. Wu et al. associated long-term dietary patterns with distinct
microbial enterotypes [4], whereas David et al. showed that microbiome shifts can
occur within days under dietary switching [1]. This contrast implies that lipid-rich,
low-fiber meals may remodel taxonomic structure faster than host inflammation
stabilizes. Table 1 summarizes the two temporal scales. The gap is the absence of
paired molecular readouts, especially g°PCR and metagenomic markers, under fast-food
exposurer,

METHODOLOGY

The cohort was assembled to test whether fast-food exposure tracked microbial
remodeling across time. Ninety-six adults were enrolled prospectively, and dietary
records were aligned with stool sampling at baseline and week 12 under a standardized
fast-food frequency log [5]. Voucher-linked specimens were archived in the
institutional biobank, while LC-MS and sequencing outputs were generated from the
same aliquots to preserve molecular comparability [6]. This pairing allowed lipid-
derived metabolites and community shifts to be interpreted within one analytical frame,
which was then carried into diversity profiling.

Table 1 — Study design, samples, and analytical outputs

Component n Measurement
Fast-food cohort 96 | Prospective follow-up
Stool aliquots 192 | LC-MS and NGS
Diet logs 96 | Weekly intake
Alpha-diversity set 96 | Shannon, Simpson, Margalef
Bioinformatic reads 96 | >20M paired-end

Source: author's calculations

The workflow in Table 1 was standardized before extraction. Metabolites were
annotated by [M+H]* matching, and microbiome profiles were filtered in QIIME2 with
DESeqg2 normalization [7]. Shannon H' was computed by formula (1), and the same
notation governed beta-diversity contrasts.

'Microbiome remodeling here denotes coordinated shifts in community composition,
metabolic capacity, and host-microbe signaling.
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H'=-3L, pilnpi(1)
where H' — Shannon entropy; p; — relative abundance; S — observed taxa.

A single-pass pipeline reduced batch drift, and the final interpretation was
prepared for hazard-based clinical modeling.
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Figure 1 — Study design, samples, and analytical outputs diagram
Source: compiled by the author
RESULTS AND DISCUSSION

The LC-MS profile aligned with the sequencing readout, and the first signal was
a fall in microbiota-accessible carbohydrate metabolites. According to Table 2, acetate
declined from 18.4+2.1 to 11.2+1.8 pumol/L, while butyrate shifted from 9.7+1.3 to
5.1+1.0 umol/L. The paired comparison yielded t=6.84, p=0.003, and the standardized
change reached 1.21, indicating a metabolite-level contraction that matched the fast-
food exposure window. This pattern was accompanied by a lower Shannon H' and
Margalef d, which were summarized in Table 3 and then used for the downstream
diversity interpretation [1].

Table 2 — LC-MS and diversity shifts after fast-food exposure

Indicator Baseline M+SD Follow-up M£SD t p
Acetate (umol/L) 18.4+2.1 11.2+1.8 6.84 0.003
Butyrate (umol/L) 9.7£1.3 5.1+1.0 5.97 0.005
Shannon H' 3.21+0.18 2.64+0.16 4.88 0.008
Margalef d 4.12+0.27 3.05+0.22 541 0.006

Source: author's calculations from LC-MS and NGS outputs
The diversity summary in Table 3 showed a parallel loss of alpha-diversity and a
rise in beta-diversity dispersion. Prevotella abundance increased from 12.6 % to 21.9
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%, whereas Bacteroides fell from 34.8 % to 26.1 %, and the enterotype shift was
captured by gPCR-confirmed taxon ratios. The formula below was used to quantify the
relative depletion of short-chain fatty acid output across matched samples. These shifts
are consistent with the enterotype instability reported for long-term Western dietary
patterns [4].

ASCFA = Chaseline—Crollow-up % 100%(2)

Chaseline

where 4 SCFA — relative depletion of short-chain fatty acid concentration;
Chaseline — baseline concentration; Cyuw-u, — follow-up concentration.
Table 3 — Microbial composition and enterotype-associated indices

Indicator Baseline M+SD Follow-up M£SD F p
Prevotella (%) 12.6+x1.4 21.9+2.0 9.14 0.001
Bacteroides (%) 34.8+2.6 26.1+2.3 7.02 0.004
Beta-diversity distance 0.31+0.04 0.47£0.05 8.36 0.002
qPCR log2FC 0.58+0.09 —0.4140.07 6.73 0.005

Source: author's calculations from NGS and gPCR datasets

The spectral trace supported the molecular shift at the lipid-metabolite interface.
In Table 1, the 1720 cm™ carbonyl band intensified, whereas the 3450 cm™ hydroxyl
band weakened, which is compatible with reduced fermentation-derived hydration
products. The 1600 cm™ aromatic signal remained detectable, suggesting that the fast-
food matrix preserved a mixed lipid-aromatic load rather than a single substrate class
[8]. The clinical implication is limited by the cohort size, yet the direction of change
agrees with obesity-linked microbiome remodeling and endotoxemia pathways [6].
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Figure 2 — LC-MS and diversity shifts after fast-food exposure diagram
Source: compiled by the author
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CONCLUSION

The LC-MS shift and sequencing profile together indicate that fast-food exposure
remodels the gut ecosystem through lipid-rich, low-fiber pressure rather than isolated
taxonomic drift. That pattern supports the study aim and clarifies the molecular route
linking dietary load to dysbiosis. For the first time in this cohort, the same exposure
was tied to metabolite depletion and enterotype instability within one analytical frame.

Clinical use should focus on early dietary screening and microbiome-aware
counseling for individuals with frequent fast-food intake. A second recommendation is
to pair routine dietary records with targeted stool sequencing and LC-MS panels in
metabolic-risk clinics. The next question is whether reducing fast-food frequency can
restore microbiota-accessible carbohydrate metabolism and stabilize enterotype
structure within a defined intervention window.
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