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' Background

Diet changes after calving challenge digestion

A shift from high-forage to high-concentrate diets may disturb nutrient breakdown
and fermentation, increasing the risk of noninfectious diarrhea.

The link between the rumen and hindgut remains unclear

Feed is first processed by rumen microbes. Remaining nutrients then enter the
hindgut.
Most earlier studies focused on the hindgut without examining both sites together.

Scientific question

Do microbial functions change in both the rumen and hindgut, and are these
changes linked to diarrhea and host metabolism?
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Microbial composition differs in the rumen and hindgut
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Phylogenetic analysis based on high-quality MAGs of the rumen and hindgut
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Analysis of PUL distribution of rumen and hindgut Bacteroidetes MAGs
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Phylogenetic and CAZyme distributions (A, C) : The evolutionary relationships of ruminal (A) and hindgut (C) MAGs are shown as phylogenetic trees,
respectively. The PUL number of ruminal MAGs was higher overall than that of feces, suggesting a stronger fiber degradation potential of ruminal flora in
diarrheal cows.

PUL gene cluster structure (B, D) : rumen (D) (B) and hindgut were selected representative MAG (e.g., Prevotella, Parabacteroides, etc.), display PUL loci
gene arrangement. Colored arrows mark GH (glycoside hydrolase), SUSC/D (polysaccharide utilization system protein), GT (glycosyltransferase) and other
functional modules. The PUL structure of ruminal MAGs is more complete, and the SUSC-D core module co-occurs more frequently with GH auxiliary
modules.

Rumen higher abundance of Prevotella sp. 900315835 and hindgut lower abundance of Prevotella sp. 000436915 May be a reason for the difference between
the two room carbohydrate metabolism ability.
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Rumen and fecal microbial pathways differ
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Multi-site metabolomics points to hindgut disruption
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Feces showed the largest metabolite decline, consistent
with weaker hindgut function. Serum changes show that

derivatives, pantothenate, palmitate, and hypoxanthine.
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creatine, L-proline, L-glutamate, Pro-Leu, and propionate.

disruption extended into circulation.



Cross-compartment metabolic traceability and pathway enrichment
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Latent factors captured variation in the fecal microbiome (73.21%), fecal metabolome (64.47%), rumen microbiome
(57.68%), serum metabolome (56.23%), and rumen metabolome (34.71%). Factors 1, 2, and 4 separated the groups and were
associated with FWC. Factor 1 was driven mainly by fecal microbial and metabolic features; Factor 2 by rumen metabolites;
and Factor 4 by rumen microbes and serum metabolites. Factor 1 also related to dietary and rumen fermentation measures.
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Microbial genes link VFA and nitrogen metabolism
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' Summary and outlook

Main findings

Postpartum diarrhea was linked to microbial and metabolic changes across the rumen, hindgut, and blood. Rumen
features included altered carbohydrate use, acetate/propionate fermentation, and purine metabolism. The hindgut
showed lower carbohydrate-fermentation potential and fecal SCFAs, altered nitrogen metabolism, and shifts in
Prevotella- and Alistipes-affiliated MAGs.

Potential application

The linked microbial, functional, and metabolic features provide candidate markers for nutritional diarrhea. They
may support future monitoring and nutrition-intervention studies.

Future expectations

Future studies should test whether combined measures of rumen fermentation, fecal short-chain fatty acids and
ammonia nitrogen, selected microbial functional genes, and circulating metabolites improve early risk assessment
and guide targeted nutrition or microbiome interventions.
Weixuan Tang, Yangyi Hao, Jiawei Zhang, Yajing Wang, Zhijun Cao, Hongjian Yang, Wei Wang, Shengli Li. 2026.
Multi-omics reveals gastrointestinal metabolic disorder-induced diarrhea in postpartum dairy cows.
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