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Diarrhea-Associated Metabolites and Their Relationship with Antioxidant

Function in Yak Calves

HAN Yuging!, XIE Linlint, ZHANG Xin!, HAO Lizhuang?, SUN Si®, WANG Nan!
(1.College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China; 2. Qinghai Provincial Key
Laboratory of Animal Nutrition and Feed Science for Plateau Grazing Livestock, Qinghai University, Xining 810016, China;
3. Qinghai Baifen Niu Biotechnology Co., Ltd., Xining 810016, China)

Abstract: This study aims to investigate the differences in fecal metabolite composition and antioxidant capacity between
healthy and diarrheic yak calves. Fecal samples from approximately two-month-old healthy (group H) and diarrheic (group
D) yak calves were analyzed using LC-MS to identify metabolites and evaluate their antioxidant activity. The results showed
that a total of 2,761 metabolites were detected in both groups. Among them, 27 metabolites, including stachyose,
6-ketoprostaglandin Fla, and 8-hydroxydeoxyguanosine, were significantly upregulated in the diarrheic group(P<0.05),
while 11 metabolites such as 3-tocotrienol, rosmarinic acid, and phlorizin were significantly downregulated(P<0.05). KEGG
pathway enrichment analysis revealed that the differentially expressed metabolites were primarily enriched in metabolic
pathways such as galactose metabolism, purine metabolism, and arachidonic acid metabolism. Furthermore, antioxidant
capacity results indicated that the ferric ion reducing antioxidant power and hydroxyl radical scavenging capacity were

significantly lower in the group D compared to the group H(P<0.05). Additional correlation analysis demonstrated that
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§-tocotrienol, rosmarinic acid, and phlorizin were positively correlated with both ferric ion reducing ability and -OH radical

scavenging capacity(P<0.05), whereas 6-ketoprostaglandin Fla and 8-hydroxydeoxyguanosine showed significant negative

correlations with these antioxidant indicators(P<0.05). These findings suggest that diarrhea in yak calves is associated with a

reduction in antioxidant metabolites such as d-tocotrienol and rosmarinic acid, as well as disruptions in the galactose

metabolism pathway. The results provide a theoretical basis for developing functional feed to prevent diarrhea in yak calves.

Key words: diarrhea; fecal metabolomics; metabolite; antioxidant capacity
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Fig. 1 Evaluation of metabolic data quality
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(NUEVIEES HE L%
RSN 731 805 29.2
AP F AT A=) 540 19.6
AHEIMEEY 432 15.6
R A 251 9.09
AHEERNEY 204  7.38
ESnP ik 163 590
B 43 155
A= S AT A 32 1.15
ANEENED 32 1.15
AHLAA 7 0.254

KIEER . BIARSER SAHRAED 6 0.217
AN S BT 6 0.217
AU 1 0.0360

AP 13-MBRA & 1 0.0360
oAt 238 8.62
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Fig. 2 Volcano plot of fecal difference metabolites between

diarrhea group and healthy group
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Tab. 2 significantly differential metabolites

R P VIP FC (ViEY) P VIP FC
3-FKH-1-(2,4,6-=FFIK ) 5-1-F0 0.0019  4.0553  1.6645 RN E ST 0.0102 2.9495 1.2392
SE-JalH 0.0156 3.3661 1.6053 6-Hi-Ai 5 #E Fla 0.0337 2.3168 1.2304
RZ n 0.0277 3.2439  1.4752 X (4 -FRIEHIE) Hl 0.0235 2.2035 1.2224
2N 0.0415 2.9479 1.4658 ARA W IR 0.0332 25727 1.2220
6,8 - FRFE 0.0014 2.9556 1.4268 FLA W 2= 0.0203 2.4572 1.2188
2-O-HF H R 0.0090 3.1514 1.3693 Z 0.0478 2.2100 1.2080
HARE 0.0408 2.8314 1.3259 S xt Fbe- 7,8 - 8 -Hi A 0.0381 2.2308 1.2036
(+)- ML TR 0.0071 3.0150 1.3093 N 7 e R 0.0174 21214 1.2009
HREZ ALS 0.0134 2.6693 1.2861 iEyats 0.0063 2.6371 0.8319
Wit K 5 2 3 0.0097 2.6671 1.2846 LI N 0.0268 2.5481 0.8233
AAEE 5 0.0008 3.4312 1.2800 RIEE R 0.0052 2.9254 0.8112
KT HE 0.0292 3.0117 1.2728 8 -E ST 0.0073 3.1772 0.8091
1,2- T 0.0029 2.9012 1.2702 (S)- PR ms e N 2 1R 0.0071 2.4240 0.7973
B-D-PH IR A J-(1->4)-0-L-HE 7 BR 25
R, 0.0158 2.9307 1.2597 0.0047 2.4967 0.7973
H-(1->2)-D- 4 4
B I 0.0001 3.3749 1.2538 4 - R E R 0.0171 2.3200 0.7831
3,5,6 - =25k B-(FR F AE)-2 - A JE-2-3F
YR T A R 0.0416 2.6411 1.2522 0.0385 2.7932 0.7811
Cf%- 1 -
5- FH 5k s g 0.0038 2.5295 1.2478 9-2IL-7- 5 & =) -3- Bl A pEEF 0.0434 2.8362 0.7600
3,4- B — 74 0.0067 2.7166 1.2475 L-ki 2 0.0372 2.6361 0.7472
(R)-BA = 0.0391 2.4788 1.2467 SEH = 0.0052 4.0236 0.6776
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Fig. 3 Bar chart of differential metabolites in feces between diarrheic and healthy calves
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